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1 Introduction

Cascade Natural Gas Corporation (Cascade) is conducting a Remedial Investigation (RI)
and Feasibility Study (FS) at the Bremerton Gas Works Site (Site) under the direction of
the U.S. Environmental Protection Agency (EPA). This Upland Sampling and Quality
Assurance Project Plan (SQAPP) has been prepared as Appendix A to the Draft RI/FS
Work Plan to describe specific sampling and analysis protocols for field sampling
activities and quality assurance protocols for chemical and physical analysis. The work is
being conducted in accordance with the Administrative Settlement Agreement and Order
on Consent for Remedial Investigation Feasibility Study (AOC, EPA, 2013) and
accompanying Statement of Work (SOW) for the Bremerton Gas Works Site.

1.1 Project Overview

The Draft RI/FS Work Plan outlines the scope and rationale for the sampling and
characterization efforts to be conducted at the Site. The Draft RI/FS Work Plan is focused
specifically on information necessary and sample data required to characterize the nature
and extent of contamination at the Site, assess current and future potential risks to human
health and the environment, and identify and evaluate remedial alternatives. The Upland
SQAPP provides for the implementation of information and data collection activities
described in the Draft RI/FS Work Plan. The key data collection activities proposed to
address the data needs identified in the Draft RI/FS Work Plan are as follows:

s Geophysical surveys: Magnetic, electromagnetic conductivity and/or ground-
penetrating radar surveys are proposed to identify and locate buried features or
anomalous conditions in the shallow subsurface that may indicate historical use or
fill material.

¢ Shallow Soil Investigation: A total of 30 shallow soil borings and 28 test pits are
proposed to identify source areas, characterize shallow soil lithology and fill
material, define the lateral extent of contaminants of potential concern (COPCs) in
shallow soil, and investigate the presence of and characterize non-aqueous phase
liquid (NAPL) at source areas and in shallow soil.

e Deep Soil and Groundwater Investigation: A total of 16 deep borings are proposed
to characterize deep soil lithology, define the extent and thickness of fill material
along the shoreline and in the ravine, identify water-bearing zones and aquitards,
define the lateral and vertical extent of COPCs in deep soil, and investigate the
presence of and characterize the extent of NAPL. The borings will be completed
as groundwater monitoring wells, which will be developed and sampled to
evaluate the lateral and vertical extent of COPCs in groundwater, characterize
water-bearing zones and support the investigation into the presence and nature of
NAPL.

e Hydrogeologic Testing: Aquifer testing and evaluation will be conducted to
evaluate the hydraulic properties of water-bearing units identified at the Site and
tidal influence on groundwater conditions. The specific locations for the aquifer
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testing will be dependent on site conditions observed during the investigation
activities.

Additional explorations and testing may be identified as the investigation progresses. This
SQAPP includes interim data communications and decision points for determining, in
consultation with EPA, if additional explorations are warranted to achieve study
objectives. The Draft RI/FS Work Plan identifies potential contingency studies that may
be required to complete the RI/FS depending on the collected data. If contingent studies
are warranted, these would be described in a work plan addendum that includes a
supplemental SQAPP.

1.2 Proposed Study Area Boundaries

The initial study area (ISA) for the upland portion of the Site is defined in the Draft RI/FS
Work Plan. The upland portion of the ISA includes the Former Gas Works Property and
portions of neighboring properties where gas works operations, including byproduct
storage and disposal, are documented or suspected to have occurred, and areas where
contamination associated with operations other than the former gas works could
potentially be commingled with gas works contamination. The existing data collected
from areas near the boundaries of the ISA suggest that contamination associated with the
former gas works may not extend beyond the upland ISA but additional data are needed to
determine if this is the case. The upland ISA boundary is depicted on Figure A-1.

1.3 Document Organization

This SQAPP was prepared in accordance with EPA’s guidance for developing QAPPs
(Quality Assurance Project Plans; EPA 2002). EPA’s guidance specifies four groups of
information that must be included in a QAPP (Project Management, Data Generation and
Acquisition, Assessment and Oversight, and Data Validation and Usability). Each group
comprises multiple QAPP elements.

The remainder of this SQAPP is organized into the following sections:
e Section 2—Project Management
e Section 3—Data Generation and Acquisition
e Section 4—Assessments and Response Actions
e Section 5—Data Validation and Usability

e Section 6—References
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2 Project Management

2.1 Project/Task Organization

Aspect Consulting, LLC (Aspect) will lead the upland portion of the RI/FS investigation
activities on behalf of Cascade. Anchor QEA, LLC (Anchor QEA) will lead the marine
portion of the RI/FS investigation activities. This document addresses only the upland
components; the marine components are addressed in the Marine SQAPP (Appendix B).
The primary responsibilities of the team members for the upland portion of the RI/FS
investigation are described in the following paragraphs.

Aspect Project Manager (PM): Jeremy Porter, P.E. will serve as the Aspect PM and will
be responsible for overall project coordination and providing oversight on planning and
coordination, work plans, all project deliverables, and performance of the administrative
tasks needed to ensure timely and successful completion of the scope of work. He will also
be responsible for coordinating with Anchor QEA, who will lead the marine portion of the
RI/FS investigation activities, and EPA on schedule, deliverables, and other administrative
details.

Field Coordinator: Carla Brock, L.G. will serve as the Aspect field coordinator for the
upland portion of the RI/FS. The field coordinator is responsible for managing the field
sampling activities and general field and QA/QC oversight. She will ensure that
appropriate protocols for sample collection, preservation, and holding times are observed
and will ensure timely delivery of environmental samples to the designated laboratories.
The field coordinator will also provide QA oversight for the field sampling programs to
ensure that samples are collected and documented appropriately.

Quality Assurance/Quality Control: Parker Wittman will provide QA oversight for
laboratory programs to ensure data quality, oversee data validation, and supervise project
QA coordination. Third-party data review and validation of analytical chemistry data will
be provided by Pyron Environmental, Inc. Mingta Lin will act as the data validation
project manager for Pyron Environmental, Inc.

Laboratory Project Manager: Michael Erdahl is the laboratory project manager with
Friedman & Bruya, Inc. Sue Dunnihoo is the laboratory project manager with Analytical
Resources, Inc. The laboratory project manager will oversee all laboratory operations
associated with the receipt of the environmental samples, all chemical and physical
analyses, and preparation of laboratory reports. The laboratory project manager will
review all laboratory reports and prepare case narratives describing any anomalies and
exceptions that occur during sample handling and analysis.

Data Manager: Parker Wittman will oversee data management to ensure that analytical
data are incorporated into the project database with appropriate qualifiers following
acceptance of the data validation/ QA/QC of the database entries will ensure accuracy for
use in the RL
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2.2 Problem Definition/Background

The Upland SQAPP describes the sampling and analysis approach for addressing the data
gaps identified in the Draft RI/FS Work Plan. The collection of supplemental data will
support the definition and characterization of source areas, define the nature and extent of
contamination, provide sufficient information to calculate and assess the current and future
potential risks to human health and the environment, and allow for the identification and
evaluation of remedial alternatives. The scope of work for the upland portions of the
RI/FS will consist of subsurface investigation and collection of soil and groundwater
samples for chemical and physical analysis. The work is being conducted to assess
potential source areas, define the locations and characteristics of fill material, evaluate the
extent and characteristics of aquifers and aquitards, define the nature and extent of
contaminants of potential concern (COPCs) and non-aqueous phase liquids (NAPLs), and
evaluate contaminant fate and transport. The procedures for conducting these activities are
described in detail herein.

2.3 Project/Task Description and Schedule

Sampling activities described in the RI/FS Work Plan and this Upland SQAPP will be
initiated following EPA approval and as outlined in the schedule in the Draft RI/FS Work
Plan.

2.4 Data Quality Objectives and Criteria

Data quality objectives (DQOs), including the Measurement Quality Indicators (MQIs)—
precision, accuracy, representativeness, comparability, completeness, and sensitivity
(namely PARCCS parameters) —and sample-specific RLs are dictated by the data quality
objectives, project requirements, and intended uses of the data. For this project, the
analytical data must be of sufficient technical quality to determine whether contaminants
are present and, if present, whether their concentrations are greater than or less than
applicable screening criteria based on protection of human health and the environment.

The quality of data generated through this RI will be assessed against the MQISs set forth in
this QAPP. Specific QC parameters associated with each of the MQIs are summarized in
Table A-1. Specific MQI goals and evaluation criteria (i.e., MDLs, RLs, percent recovery
(%R) for accuracy measurements, relative percent difference (RPD) for precision
measurements, are defined in Tables A-2 and A-3 for soil and groundwater, respectively.
Definitions of these parameters and the applicable QC procedures are presented below.

2.4.1 Precision

Precision measures the reproducibility of measurements under a given set of conditions.
Specifically, it is a quantitative measure of the variability of a group of measurements
compared with their average values. Analytical precision is measured through matrix
spike/matrix spike duplicate (MS/MSD) samples and laboratory control
samples/laboratory control sample duplicate (LCS/LCSD) for organic analysis and
through laboratory duplicate samples for inorganic analyses.

Analytical precision is quantitatively expressed as the relative percent difference (RPD)
between the LCS/LCSD, MS/MSD, or laboratory duplicate pairs and is calculated with the
following formula:
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|5 - D)
RPD (%) =100 x ———o—
(S+D)/2

where:

S = analyte concentration in sample
D = analyte concentration in duplicate sample

Analytical precision measurements will be carried out at a minimum frequency of 1 per 20
samples for each matrix sampled, or one per laboratory analysis group. Laboratory
precision will be evaluated against laboratory quantitative RPD performance criteria as
defined in Tables A-2 and A-3 for specific analytical methods and sample matrices. If the
control criteria are not met, the laboratory will supply a justification of why the limits
were exceeded and implement the appropriate corrective actions. The RPD will be
evaluated during data review and validation. The data reviewer will note deviations from
the specified limits and will comment on the effect of the deviations on reported data.

2.4.2 Accuracy

Accuracy measures the closeness of the measured value to the true value. The accuracy of
chemical test results is assessed by “spiking” samples with known standards (surrogates,
blank spikes, or matrix spikes) and establishing the average recovery. Accuracy is
quantified as the %R. The closer the %R is to 100%, the more accurate the data.

Surrogate recovery will be calculated as follows:

x 100

M
Recovery (%) =
very (%) SC

where:

SC = spiked concentration
MC = measured concentration
MS percent recovery will be calculated as follows:

100

Recovery (%) = % X

where:

SC = spiked concentration
MC = measured concentration
USC = unspiked sample concentration

Accuracy measurements on MS samples will be carried out at a minimum frequency of

1 in 20 samples per matrix analyzed. Blank spikes will also be analyzed at a minimum
frequency of 1 in 20 samples (not including QC samples) per matrix analyzed. Surrogate
recoveries for organic compounds will be determined for each sample analyzed for
respective compounds. Laboratory accuracy will be evaluated against the performance
criteria defined in Tables A-2 and A-3. If the control criteria are not met, the laboratory
will supply a justification of why the limits were exceeded and implement the appropriate
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corrective actions. Percent recoveries will be evaluated during data review and validation,
and the data reviewer will comment on the effect of the deviations on the reported data.

2.4.3 Representativeness

Representativeness measures how closely the measured results reflect the actual
concentration or distribution of the chemical compounds in the matrix sampled. The FSP
sampling techniques and sample handling protocols (e.g., homogenizing, storage,
preservation, and use of duplicates and blanks) have been developed to ensure
representative samples. Only representative data will be used in the RI/FS. Exploration

locations and field sampling procedures for RI/FS activities on the upland portion of the
Site are described in Section 3 of this SQAPP.

The representativeness of a data point is determined by assessing the integrity of the
sample upon receipt at the laboratory (e.g., consistency of sample ID and collection
date/time between container labels and chain of custody forms, breakage/leakage, cooler
temperature, preservation, headspace for VOA containers, etc.); compliance of method
required sample preparation and analysis holding times; the conditions of blanks (trip
blank, rinsate blank, field blank, method/preparation blank, and calibration blank)
associated with the sample; and the overall consistency of the results within a field
duplicate pair.

2.4.4 Comparability

Comparability is a qualitative parameter expressing the confidence with which one data
set can be compared with another. This goal will be achieved through the use of standard
techniques to collect samples, USEPA-approved standard methods to analyze samples,
and consistent units to report analytical results. Data comparability also depends on data
quality. Data of unknown quality cannot be compared.

2.4.5 Completeness

Completeness is defined as the percentage of measurements made that are judged to be
valid. Results will be considered valid if the precision, accuracy, and representativeness
objectives are met and if RLs are sufficient for the intended uses of the data. Completeness
is calculated as follows:

Completeness (%) = % = 100

where:

V = number of valid measurements
P = number of measurements taken

Valid and invalid data (i.e., data qualified with the R flag [rejected]) will be identified
during data validation. The target completeness goal for this project is 95%.

2.4.6 Sensitivity

Sensitivity depicts the level of ability an analytical system (i.e., sample preparation and
instrumental analysis) of detecting a target component in a given sample matrix with a
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defined level of confidence. Factors affecting the sensitivity of an analytical system
include: analytical system background (e.g., laboratory artifact or method blank
contamination), sample matrix (e.g., mass spectrometry ion ratio change, co-elution of
peaks, or baseline elevation), and instrument instability.

2.5 Special Training Requirements/Certifications

All sampling personnel will have completed the 40-hour Hazardous Waste Operations and
Emergency Response (HAZWOPER) training course and 8-hour refresher courses, as
necessary, to meet the Occupational Safety and Health Administration regulations.

2.6 Documentation and Records

This project will require central project files to be maintained at Aspect. Project records
will be stored and maintained in a secure manner. Each project team member is
responsible for filing all necessary project information or providing it to the person
responsible for the filing system. Individual team members may maintain files for
individual tasks, but must provide such files to the central project files upon completion of
each task. Hard copy documents will be kept on file at Aspect or at a document storage
facility throughout the duration of the project, and all electronic data will be maintained in
the database at Aspect.

2.6.1 Field Records

All field activities will be recorded in a project field logbook maintained by the Field
Coordinator. The field logbook will include a general description of all sampling
activities, results of discussions associated with field sampling activities, sampling
personnel, site visitors, and weather conditions. The field logbook will also provide a
record of all modifications to the procedures and plans outlined in the Draft RI/FS Work
Plan and this Upland SQAPP. The field logbook is intended to provide sufficient
documentation of data and observations to enable participants to reconstruct events that
occurred during the sampling activities.

In addition to the field logbook, the following forms will be used to record pertinent
information during the sampling activities:

¢ Field Boring Log

e Test Pit Log

e As-Built Well Completion Log

¢ Well Development Record

¢ Groundwater Sampling Record

e Sample Collection Log

e Investigation-Derived Waste (IDW) Log

Example field forms are provided in Attachment A.
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2.6.2 Analytical Records

All activities and results related to sample analysis will be documented at the analytical
laboratory. The analytical laboratory will provide analytical results in a data package for
each sample delivery group or analysis batch. Each data package will contain all
information required for a complete AQ review, including analytical data, method
reporting limits and method detection limits; results for all QA/QC checks including
blanks, surrogate spikes, internal standards laboratory control samples, matrix
spike/matrix spike duplicates; a narrative of any problems or difficulties encountered and
the measures taken to correct them; and copies of all laboratory datasheets and logs
including chain of custody forms. Data will be delivered in an electronic format to the
Aspect data manager, who will be responsible for oversight of data verification and
validation and for archiving the final data and data quality reports in the project file.
Electronic data deliverables (EDDs) will be compatible with the project database.

2.6.3 Data Reduction

Data reduction is the process by which original data (analytical measurements) are
converted or reduced to a specified format or unit to facilitate analysis of the data. Data
reduction requires that all aspects of sample preparation that could affect the test result,
such as sample volume analyzed or dilutions required, be taken into account in the final
result. It is the laboratory analyst’s responsibility to reduce the data, which are subject to
further review by the Laboratory Manager, the Project Manager, the QA/QC Manager, and
independent reviewers. Data reduction may be performed manually or electronically. If
performed electronically, software used must be free from error.
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3 Data Generation and Acquisition

To ensure that the data collected under the specifications of this Upland SQAPP achieve
an acceptable level of quality, appropriate QA/QC procedures will be followed at all
phases of sample collection and analysis. This section presents a summary of the sampling
design, a detailed description of the sampling methods and sample handling requirements
and a summary of the QA/QC procedures. Depending on field conditions, the sample
locations and sampling methods specified in Section 3.2 may be modified in the field if
necessary to meet the sampling objectives. Any modifications will be noted in the field
logbook and described in the data report prepared to document the sampling activities.

3.1 Sampling Design — Upland Investigation

The data necessary to meet the sampling objectives will be collected through
geophysical/topographic surveys and soil and groundwater sampling and analysis. This
section presents the sampling design for the upland portion of the RI.

3.1.1 Site Preparation and Utility Locating

A Site reconnaissance will be performed prior to field activities to confirm the location of
proposed sampling locations and insure adequate access. Subsequently, a subcontractor
will clear vegetation from areas of the Sesko Property, as necessary to access the proposed
investigation locations. Most of the vegetation consists of non-native blackberry and
scotch broom bushes that can be easily removed with standard construction equipment.

Prior to any subsurface work, underground utilities will be located and marked by a
private utility location company in the work area. In addition to traditional methods of
locating utilities, the results of geophysical surveys will be used to identify suspected
subsurface utilities. The Utility Notification Center (UNC) will also be notified, at least 48
hours before initiation of subsurface work, to locate and mark utilities within right-of-
ways surrounding the properties on which the work will occur and within any utility
easements in the vicinity of the work area.

After utilities have been located and the final investigation locations are defined, a
subcontractor will core the concrete at boring/drilling exploration locations, where present.
Many of the boring/drilling explorations will be completed within asphalt, which will be
cored by the driller at the time of drilling, or within areas of exposed ground surface,
where no surface coring will be necessary. If there are suspected or unknown utilities in
the vicinity of a planned exploration, a vacuum truck equipped with an air knife will be
used to clear the exploration location to an approximate depth of 6 to 8 feet below ground
surface (bgs) before commencing drilling,

3.1.2 Survey

Magnetic, electromagnetic (EM) conductivity, and/or ground-penetrating radar (GPR)
surveys will be performed to provide information regarding the presence and location of
potential buried features. The primary objective of the geophysical surveys is to evaluate
the former gas works operations area and the former ravine for potential buried structures
(1.e. piping, tanks, equipment foundations) or anomalous ground conditions that may
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indicate historical subsurface use (i.e. covered and filled pits) or fill material. This
information will be used to focus soil and groundwater investigations to likely source
areas. The geophysical surveys will include all accessible portions of the McConkey and
Sesko properties; however, all methods are unlikely to be successful over the entire area
so certain geophysical methods may be conducted for specific areas that are not accessible
by other methods. For example, GPR is unlikely to be a feasible geophysical survey
method for the Sesko Property because of the uneven ground surface and amount of
vegetation. Magnetic and EM surveys do not require contact with the ground surface and
are, therefore, more likely to be successful on the Sesko Property.

Geophysical survey results will be shared with EPA to determine if adjustments to
subsequent investigation steps are warranted. Example adjustments may be moving
exploration locations or adding explorations to investigate subsurface anomalies, if
identified. Any adjustments to the investigation program will be approved by the EPA
RPM.

A supplemental topographic survey will be conducted to accurately locate and document
Site features and ground surface elevations across the McConkey and Sesko properties
where topographic data does not currently exist. The survey will be completed by a
licensed surveyor. Survey data will be provided in hard copy and CAD format. The survey
datum will be the nearest city datum to be consistent with the existing bathymetric survey.

3.1.3 Shallow Soil Investigation

During the shallow soil investigation, borings will be completed using the direct-push
method and shallow test pits will be excavated using standard construction equipment,
operated by a subcontractor. The investigation locations are depicted on Figure A-1 and a
soil sampling summary is provided in Table A-4. The location coordinates for the
proposed sample locations are summarized on Table A-5. Soil logging and sampling
procedures are outlined in Section 3.2.

The shallow soil investigation program will be sequenced as follows:

e Test pit explorations will be conducted to evaluate potential source areas and
collect a preliminary set of site chemical data from shallow soils.

¢ Direct-push soil borings will be advanced to evaluate potential source areas where
test pit explorations are not practicable (e.g., beneath buildings) and to complete
an approximate minimum 50-foot grid spacing of shallow soil explorations.

e Step-out explorations will be conducted as needed to define the boundaries of
contamination exceeding initial preliminary remediation goals (PRGs) in shallow
soil.

Each of these steps is described below.
3.1.3.1 Test Pit Explorations
A total of 28 test pits are proposed in the ISA (Figure A-1), as follows:

¢ Five of the proposed test pits will be completed near the top of the shoreline bluff
to evaluate the nature and quality of the shoreline fill material.
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o Twelve test pits will be completed to evaluate subsurface conditions in areas of the
former gas works operations area where fuels, byproducts and finished gas were
stored and at the edge of the operations area where fill materials may have been
deposited on the western side of the ravine fill area.

e One test pit will be located in the vicinity of the gas distribution piping and Drip
Tank on the southern portion of the McConkey Property.

e Ten test pits are located along the former stormwater and petroleum product
piping alignments and throughout the ravine fill area (Figure A-1).

Test pit explorations will be completed to total depths of approximately 6 feet. If fill
materials are observed at the target depth, test pits may be extended deeper if soil
conditions allow. If concrete or debris prevents reaching the intended exploration depth,
the test pit exploration will be relocated one time within a five-foot radius of the original
location. If refusal is met a second time, the exploration location will be abandoned and
alternative investigation methods will be evaluated.

Soils from test pits will be logged and screened for evidence of contamination, and
selected samples will be collected for chemical analysis, as described in Section 3.2.3. A
summary of samples to be submitted for chemical analysis is provided in Table A-4.

Following sample collection and field logging, each test pit will backfilled with soil
excavated from it. Most of the proposed test pit investigation locations are located in areas
where the ground surface is bare ground covered by small, surface vegetation. The test pits
excavated in asphalt or concrete areas on portions of the McConkey Property will be
asphalted following completion of the field investigation.

Test pit soil logs, an exploration location map, and preliminary (pre-validated) chemical
data will be provided to EPA for discussing if any adjustments to the scope of subsequent
planned investigation activities are warranted. Any adjustments to the investigation
program will be approved by the EPA RPM.

3.1.3.2 Direct-Push Borings
A total of 30 direct-push borings will be completed in the ISA (Figure A-1), as follows:

e Twenty-five direct-push borings are proposed in the former gas works operations
area on the McConkey Property. Five of these borings will be completed within
the existing building on the southwest corner of the McConkey Property, where a
former tar pit was reportedly located.

¢ Five direct-push borings are proposed surrounding the former bulk petroleum
storage area on the Sesko Property.

Direct-push soil borings will be advanced to total depths of 16 feet or to refusal if due to
dense soils. If refusal is encountered within fill material (e.g., on buried debris) before the
target depth is reached, the boring will be relocated one time within a five-foot radius of
the original location. If refusal is met a second time, the exploration location will be
abandoned and alternative investigation methods will be evaluated.
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Soils from direct-push borings will be logged and screened for evidence of contamination,
and selected samples will be collected for chemical analysis, as described in Section 3.2.3.
A summary of samples to be submitted for chemical analysis is provided in Table A-4.

Following sample collection and field logging each boring will be backfilled with
bentonite chips placed from the total depth of each boring to the ground surface. The
ground surface will be patched with concrete or asphalt, or left as bare ground, to match
the surrounding surface.

Boring logs, an exploration location map, and preliminary (pre-validated) chemical data
collected during the direct-push investigation will be provided to EPA for discussing if
any step-out explorations to bound the extent of contamination or if any other adjustments
to the scope of subsequent planned investigation activities are warranted. Any adjustments
to the investigation program will be approved by the EPA RPM.

3.1.3.3 Step-Out Explorations (If Needed)

This task will be conducted if chemical data or field observations (e.g., observations of
NAPL) indicate that additional explorations are required to bound the extent of
contamination in shallow soil. The locations, type of exploration, and chemical analysis
program will depend on the specific data needs identified.

Exploration logs, an exploration location map, and preliminary (pre-validated) chemical
data collected during the step-out investigation will be provided to EPA for discussing
whether study objectives have been met.

3.1.4 Deep Soil and Groundwater Investigation

The deep soil and groundwater investigation will consist of the advancement of borings
using either Sonic or hollow-stem auger drilling methods for observation and
documentation of soil types and aquifers and aquitards, collection of soil samples for
physical and chemical analysis, and construction of monitoring wells. The specific
exploration locations for the deep soil and groundwater investigation are depicted on
Figure A-2. A soil sampling summary is provided on Table A-6. The location coordinates
for the proposed sample locations are summarized on Table A-5. A groundwater sampling
summary is provided on Table A-7. Soil logging and soil and groundwater sampling
procedures are outlined in Section 3.2.

3.1.4.1 Investigation Approach

The total depth of borings advanced for the deep soil and groundwater investigation will
be dependent on the field observations made at the time of drilling. Three initial deep
borings (MW-101-X, MW-102-X and MW-103-X) will be advanced to characterize
subsurface lithology and identify water-bearing units and aquitards. The specific approach
for the deep soil and groundwater investigation is as follows:

Define the vertical extent of the water-table aquifer. Borings will be advanced until a
suspected aquitard/confining layer, or bedrock, is encountered. If neither a suspected
aquitard/confining layer or bedrock is encountered above a depth of 80 feet bgs, the boring
will be terminated at 80 feet or 20 feet below the deepest indication of contamination,
whichever is deeper.
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Evaluate the physical characteristics of the water-table aquifer. Representative soil
samples will be collected from the water-bearing unit that comprises the water-table
aquifer for physical testing of grain size, density, porosity and total organic carbon
content.

Define the extent of soil contamination. Field screening will be conducted and soil
samples will be collected for chemical analysis from the ground surface to a total depth
corresponding to either: 1) 20 feet below the deepest indication of contamination based on
field screening; 2) 10 feet into a suspected aquitard, if no indications of contamination are
identified within that unit; or 3) bedrock.

Evaluate the physical characteristics of the aquitard. If encountered, collect
representative soil samples from the suspected aquitard below the water-table aquifer for
physical testing of grain size, density, porosity and total organic carbon.

Evaluate for the presence of a second, deeper aquifer. Borings will be advanced into a
suspected aquitard for a maximum of 20 feet. If there are no indications of a second,
deeper aquifer, and there are no indications of contamination in the aquitard based on field
screening, the borings will be abandoned and backfilled with no further vertical
exploration.

Evaluate the physical characteristics of a second, deeper aquifer. If encountered,
representative soil samples will be collected from the deeper aquifer for physical testing of
grain size, density, porosity and total organic carbon content.

Define the extent of groundwater contamination. Field observations will be used to
identify water-bearing units and aquitards at the Site, as described in previous bullets.
Monitoring wells will be installed with screened intervals at variable depths to
characterize the groundwater quality throughout the water-table aquifer, as appropriate,
and in deeper water bearing zone(s), if encountered and applicable.

Based on the field observations made during the drilling of borings MW-101-X, MW-102-
X and MW-103-X, additional deep borings will be advanced to meet the objectives of the
deep soil and groundwater investigation. Monitoring wells will be constructed in the deep
borings to characterize the groundwater quality and hydraulic characteristics of the water-
bearing zones, as discussed in the following sections.

Soil and groundwater samples will be collected from borings/wells during the deep soil
and groundwater investigation for chemical analysis, as described further in Sections 3.2.3
and 3.2.4.

3.1.4.2 Well Installation

Monitoring wells will be constructed by a state-licensed, resource protection well driller
and in accordance with Chapter 173-160 WAC. An Aspect field geologist will oversee and
document installation of each monitoring well, including completion of an As-Built Well
Completion Diagram.

Well casing diameter, screen length and total depth are dependent on the purpose of the
well and the lithology observed during the investigation activities. The general design and
construction of the wells will follow Standard Practice for Design and Installation of
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Ground Water Monitoring Wells in Aquifers, ASTM Standard D-5092 (ASTM, 2010),
and Minimum Standards for Construction and Maintenance of Wells, Chapter 173-160
WAC (WAC, 2008).

Based on the previous investigation data, groundwater at the shallowest water table 1s
present at a depth of approximately 30 to 35 feet bgs (relative to the ground surface of the
McConkey Property). The water table wells will be constructed to appropriately
characterize this shallowest water-bearing zone, with 10- to 15-foot screens constructed
across the top of the water table. The screened interval for water table wells is estimated to
be between 30 and 45 feet bgs. However, the final well construction details will be
determined in the field based on the results of field observations. If an aquitard is
encountered at a depth shallower than 45 feet bgs, the water table wells may be
constructed with a shorter and/or shallower screened interval.

The screen length, location and total depth for deep wells will be determined based on
field observations of lithologic units and groundwater occurrence, in accordance with the
following decision criteria:

Deep monitoring wells will be constructed at borings MW-101-X, MW-102-X and MW-
103-X to characterize the vertical extent of contamination in the shallow water-bearing
zone. The wells will either be constructed with screens set at the base of the water-bearing
zone/top of an identified aquitard, or at a set vertical distance beneath the water table or
deepest indication of contamination.

If an aquitard is identified, the deep wells will be constructed with a 10-foot screen
constructed at the base of the shallow water-bearing zone/top of the aquitard.

If no aquitard is identified at a depth shallower than 80 feet bgs, the wells will be
constructed with a 10-foot screen with the top of the screen at a depth corresponding to 20
feet below the deepest indication of contamination.

If no aquitard and no contamination are observed in the boring, the deep well will be
completed with the top of the 10-foot screen installed 20 feet below the bottom of the
screen of the nearest water table well. For example, if the nearest water table well is
constructed with a screen set from 35- to 50 feet bgs; the deep well will be constructed
with a screen set from 70- to 80 feet bgs.

Five perimeter borings will be installed along the boundaries of the upland ISA and
completed as water-table monitoring wells (MW-9WT through MW-14WT; Figure A-2).
The purpose of these explorations is to evaluate the extent of contamination in soil and
groundwater at the upper saturated zone.

Based on the results of the shallow soil investigation, four interior borings, to be located
within the boundaries of the upland ISA, are planned for advancement and completion as
monitoring wells (MW-15WT through MW-19WT) to characterize groundwater in the
vicinity of identified sources of contamination. The locations and actual number of interior
borings will be determined in consultation with EPA after the shallow soil investigation is
completed.

The monitoring wells will be constructed with 2-inch-diameter threaded Schedule 40 PVC
slotted screen and blank casing. Well screens will be 0.010-inch (10 slot) slotted screen.
An artificial filter pack consisting of 10/20 silica sand will be placed around the well
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screen, and an annular seal consisting of bentonite chips will be placed above the filter
pack. A concrete surface seal will be set at grade for each new monitoring well. The
finished monitoring wells will be protected with a steel flush-mount monument, or steel
above-ground monument, embedded in the concrete surface seal.

Groundwater samples from Site monitoring wells will be collected and analyzed as
described in Section 3.2.4. Groundwater monitoring data will be evaluated to determine if
study objectives, including identifying the extent of contamination, may have been
achieved, or if additional explorations may be needed.

3.1.4.3 Well Development

Following installation, each new monitoring well will be developed to remove fine-
grained material from inside the well casing and filter pack to the extent practical, and to
improve hydraulic communication between the well screen and the surrounding water-
bearing formation. Depth to water will be measured at start and end of development. The
wells will be developed using an inertial pump and surge block by performing surge and
pump cycles until the water is substantially clear. Surging over the length of the screened
interval will be performed for a set period of time or a minimum of 10 surges. The well
will then be pumped until the water clears significantly. These surge and pump cycles will
be repeated until the water is substantially clear shortly after the start of pumping or until a
maximum of 15 casing volumes of water has been removed.

3.1.5 Hydrogeologic Testing

Hydrogeologic testing and evaluation will be conducted in a subset of monitoring wells in
each water-bearing zone to determine the hydraulic conductivity of aquifer units and
evaluate the influence of tidal fluctuation on groundwater levels. The procedures for slug
test performance and data analysis are presented in Section 3.2.5.1. The procedures for
tidal study data collection and analysis are presented in Section 3.2.5.2.

3.2 Sampling Methods

3.2.1 Exploration and Sample Identification

All samples will be assigned unique identification codes based on a designation scheme
designed to suit the needs of the field personnel, data managers and data users.

Soil explorations that are not completed as monitoring wells will consist of either “SB” for
soil boring or “TP” for test pit, followed by a sequential exploration number. Each soil
sample collected for analysis will be assigned a unique sample identification number
including the exploration number and the depth from which the sample was collected. For
example, the soil sample collected from boring SB-20 at a depth of 7 to 8 feet bgs would
be identified as SB-20-7-8.

The monitoring wells will be identified with a sequential well identification number,
beginning with MW-9 for the water-tables wells and MW-101 for deeper wells. An
identification suffix for each well will indicate the water-bearing zone in which the well is
constructed. Water-table wells will be indicated by a “WT,” for example, the location
name for water-table well MW-9 would be “MW-9WT.” The identification suffix for
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deeper wells will indicate the screen depth. For example, the location name for well MW-
101, which is constructed with the bottom of the screen set at 80 feet bgs would be “MW-
101-80.” Each groundwater sample will be assigned a unique sample identification
number that includes the well number and the 8-digit date on which the sample was
collected. For example, a groundwater sample collected from monitoring well MW-101-X
on May 30, 2015, would be identified as MW-101-X-053015.

3.2.2 Location Positioning

Horizontal coordinates for each soil sampling location will be recorded using a hand-held
global positioning system (GPS) instrument with real-time differential correction. The
horizontal coordinates and elevations of monitoring wells included in the assessment will
be surveyed by a licensed surveyor relative to a common horizontal and vertical datum.
Monitoring well top-of-casing elevations will be surveyed to the nearest 0.01 foot, and
horizontal coordinates to the nearest 0.1 foot, or better. Each well will be surveyed at the
marked spot on the top of the PVC well casing from which depth-to-water measurements
are collected.

3.2.3 Soil Data Collection

Soil samples will be collected from direct-push borings and test pits during the shallow
soil investigation and from deep borings during the deep soil and groundwater
investigation. A geologist from Aspect will oversee the drilling and excavation activities
and prepare a geologic boring or test pit log for each of the explorations completed. The
field representative will visually classify the soils in accordance with ASTM Method D
2488 and record soil descriptions, field screening results, and other relevant details (e.g.,
staining, debris, odors, etc.) on the appropriate field form. If samples are collected for
chemical analysis, the sample ID and depth will also be recorded on the log.

In addition to soil classification, the field representative will screen the soil using a
photoionization detector (PID) to monitor for the presence of volatile organic compounds
(VOCs). The PID will be calibrated daily in the field using the manufacturer’s calibration
standard (100 ppm isobutylene gas). A calibration test, referred to as a “bump test”, will
be performed as necessary in the field using the calibration gas to check that the PID
remains properly calibrated throughout the day.

Soil samples will also be field-screened for presence of petroleum using visual
examination and water sheen tests. The following qualitative nomenclature for oil on soil
samples will include:

e No visible evidence.
e Sheen — Sheen as described by the sheen testing nomenclature described below.

e Staining — Visible brown or black stating on soil. Can be visible as mottling or in
bands. Typically associated with fine-grained soils.

e Coating — Visible brown or black oil coating soil grains. Typically associated with
coarse-grained soils.
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o Qil Wetted — Visible brown or black oil wetting the soil sample. Oil appears as a
liquid and is not held by soil grains. Soils oozing petroleum typically contain
approximately 2 to 3 percent petroleum.

Water sheen tests are conducted by placing a small aliquot of soil (about a tablespoon)
into a cup or tray containing water, gently shaking, and watching for presence of
petroleum sheen. Care will be taken to differentiate sheen created by petroleum (iridescent
swirl of colors, does coalesce after being disturbed) versus other organic matter (angular
“waxy”” sheets”, do not coalesce after being disturbed), and recording the information
appropriately. The perceived magnitude of petroleum sheen (slight, moderate, heavy) will
be recorded with corresponding odors if observed.

All soil samples to be submitted for VOC analyses will be collected in accordance with
U.S. Environmental Protection Agency (EPA) Method 5035A. The soil aliquot for VOC
analysis will be collected from the undisturbed soil sample core using a laboratory-
supplied modified disposable plastic syringe as required by the EPA Method 5035A, and
placed in pre-weighed laboratory supplied vials. For all other analyses, the soil samples
will be removed from the sampler using a decontaminated stainless steel spoon or a
freshly-gloved hand. Gravel-sized material greater than approximately 0.5 inch will be
removed from the sample during mixing. A representative aliquot of the homogenized soil
will be placed into certified-clean jars supplied by the analytical laboratory.

The soil analytical data collection program is presented on Tables A-4 and A-6. Samples
will be submitted for chemical analysis as follows:

e Selected samples from all explorations will be submitted for analysis of polycyclic
aromatic hydrocarbons (PAHs) and VOCs to define the magnitude and extent of
contamination. Preliminary targeted depth intervals are provided on Tables A-4
and A-6. Actual depth intervals will be selected based on field indications of
contamination and observations of lithology and groundwater occurrence. Soil
layers exhibiting evidence of contamination or potential pathways for contaminant
migration will be targeted for sampling.

e A subset of soil samples collected during the initial investigation will be submitted
for analysis of semivolatile organic compounds (SVOCs), cyanide, metals,
pesticides and PCBs to evaluate the potential occurrence of other COPCs.
Preliminary targeted locations and depth intervals are provided on Table A-4.
Actual depth intervals will be selected based on field indications of contamination.

e Representative samples of each distinct geologic unit identified at the Site will be
collected and submitted for physical property testing, including total organic
carbon, grain size, moisture content, and Atterberg limits (for fine-grained soils).
Sample locations will be determined in the field based on observed geology at
deep borings.

o Selected samples exhibiting evidence of petroleum contamination may be
submitted for petroleum hydrocarbon identification by HCID, to assist in source
evaluation and characterization.

e Analytes targeted in subsequent sampling will depend on the results of shallow
soil sampling and source characterization. An initial screening of detected analytes
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compared to initial PRGs will be conducted in consultation with EPA to determine
appropriate analyses for subsequent investigations.

The method, container, and preservation requirements for each laboratory analysis are
provided on Table A-8. QC soil samples (e.g., field duplicates, rinsate blanks, and trip
blanks) will be collected at the respective frequencies prescribed in Section A3.5 of the
QAPP.

3.2.4 Groundwater Data Collection

Groundwater samples will be collected from the monitoring wells and handled in
accordance with the procedures described below:

The locking well cap will be removed and the depth-to-groundwater will be measured
from the surveyed location to the nearest 0.01 foot using an electronic water level
measuring device. The depth to the bottom of the monitoring well will also be measured to
evaluate siltation of the monitoring well. The water level indicator will be decontaminated
between wells.

Each monitoring well will be purged at a low-flow rate less than 0.5 liter per minute (Puls
and Barcelona, 1996) using a dedicated electric submersible or bladder pump. The tubing
intake will be placed just below the center of the saturated section of well screen. During
purging, field parameters (temperature, pH, specific electrical conductance, dissolved
oxygen, and oxidation-reduction potential [ORP]) will be monitored using a YSI meter
and flow-through cell, or equivalent. These field parameters will be recorded at 3-minute
intervals throughout well purging until they stabilize. Stabilization is defined as three
successive readings where the parameter values vary by less than 10% (or 0.5 milligrams
per liter [mg/L] dissolved oxygen if the readings are below 1 mg/L). However, no more
than three well casing volumes will be purged prior to groundwater sample collection.
Three turbidity measurements will also be made before collecting the sample (Hach
2100Q turbidimeter).

Samples with a field-measured specific electrical conductance greater than 1,000 uS/cm or
turbidity greater than 25 nephelometric turbidity units (NTU) will be denoted as such on
the chain of custody form, so that the laboratory can employ appropriate sample
preparation techniques ).

If the monitoring well is completely dewatered during purging, samples will be collected
when sufficient recharge has occurred to allow filling of all sample containers.

Once purging is complete, the groundwater samples will be collected using the same low-
flow rate directly into laboratory-supplied sample containers. Samples for dissolved
metals analyses will be field filtered using an in-line 0.45 um filter; at least 0.5 liter of
water will be purged through the filter prior to sample collection.

QC groundwater samples (e.g., field duplicates and trip blanks) will be collected at the
respective frequencies prescribed in Section 3.5.

Following sampling, the wells cap and monument cap will be secured. Each well’s
dedicated tubing will be retained in a labeled Ziploc bag for subsequent sampling events.
Any damaged or defective well caps or monuments will be noted and scheduled for
replacement, if necessary.
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The groundwater analytical data collection program for the first groundwater sampling
event is presented on Table A-7. The method, container, and preservation requirements for
each laboratory analysis are provided on Table A-8. QC groundwater samples (e.g., field
duplicates, rinsate blanks, and trip blanks) will be collected at the respective frequencies
prescribed in Section 3.5 of the QAPP.

The data collection for the RI/FS will include at least four consecutive quarterly
groundwater monitoring and sampling events. The first event will include chemical
sampling of all existing and newly installed monitoring wells and analysis of groundwater
samples for all of the groundwater COPCs (VOCs including benzene, toluene,
ethylbenzene, and xylenes [BTEX], SVOCs including PAHs, cyanide, and metals: see
Table A-7). A subset of wells will also be analyzed for natural attenuation parameters
(dissolved organic carbon, nitrate, nitrite, sulfate, sulfide, ferrous iron, dissolved
managanese, and alkalinity) as noted in Table A-7. Following the first event, the soil and
groundwater data will be reviewed collectively to determine the scope of work for
additional sampling events. The scope and frequency of subsequent groundwater
monitoring will be determined in consultation with EPA.

3.2.5 Hydrogeologic Data Collection
3.2.5.1 Hydraulic Conductivity Testing

A common method of in situ estimation of the hydraulic conductivity is the slug test. This
method consists of quickly lowering or raising the water level in a well or borehole from
equilibrium and measuring its subsequent rate of rise or fall, respectively. The slug test
method is an efficient, cost-effective method to estimate the hydraulic conductivity of the
hydrogeologic unit in which a particular well is completed.

3.2.5.1.1 Field Procedures

Prior to slug testing, the wells will be fully developed. Any wells where the turbidity
exceeds 50 NTUs will be redeveloped.

The slug tests produce a change in water level within a well and measure the rate of return
to the static water level. This rate of water level change in the well is used to compute the
hydraulic conductivity of the water bearing zone. Depending on the location of the
monitoring well screen relative to the water table, either a slug bar or a pneumatic slug
apparatus will be used to induce a water level change in the well. For monitoring wells
with unsaturated or partially saturated screens, wells where the water table is less than 3
feet above the top of the screen, or for wells where the casing will not hold pressure; a
slug bar of known volume will be used to displace water. For monitoring wells with fully
saturated screens where the water level is greater than 3 feet above the top of the screen; a
pneumatic slug apparatus will be used to displace water. For either test method, the
displacement volume (size of the slug bar or the operating pressure of the pneumatic
apparatus) will be chosen based on the expected hydraulic conductivity of the screened
aquifer interval.

To test the results for dependency of hydraulic head, slug tests will be performed using a
minimum of two different displacement volumes at each well. To test for repeatability, a
minimum of two slug tests will be performed at each displacement volume.
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3.2.5.1.2 Slug Bar Testing Methods

Slug bars will be one inch in diameter to allow passage of the transducer cable inside a
standard 2 inch diameter well casing. Slug bar lengths of 1.3, 2.6, or 5.0 feet will be used
to produce approximately 0.5, 1.0, or 2.0 feet of displacement in a 2 inch monitoring well;
respectively.

The water level in the well will be measured using a vented pressure transducer (5 or 15psi
range) and collected electronically on a data logger set to a nearly continuous time interval
(0.1 second data logging frequency). Manually collected water level measurements, taken
periodically throughout the test with a water level indicator, will be used to confirm results
collected from the pressure transducer. Prior to the testing, the pressure transducer will be
installed to avoid contact with the slug bars. Once the transducer is in place and the data
logger is programmed, the slug bar will be lowered on a line until it is just above water —
as evidenced by change in monitored pressure reading when bottom of slug bar enters
water or by a level indicator lowered with the slug.

Falling Head Test. To initiate the falling head test, the slug bar will be dropped into the
groundwater so it is fully submerged. The insertion should be done quickly, and with care
taken not to disturb the pressure transducer. Water in the well will rapidly rise, then slowly
fall to meet the initial static water level over time. The pressure will be monitored to
confirm initial displacement was relatively instantaneous compared to the response. When
the pressure transducer indicates that water levels have recovered 80% (for low-K
formations) to 95% (for high-K formations) of the initial displacement, the test will be
concluded, at which time the water level will be confirmed manually.

Rising Head Test. At the completion of the each falling head test, the slug bar is fully
submerged and the water level has returned to near static conditions. The rising head test
will be initiated at this time by quickly raising the slug bar will completely out of water
without disturbing the pressure transducer. Water in the well will rapidly fall and then rise
to meet the initial static water level over time. The pressure will be monitored to confirm
nitial displacement was relatively instantaneous compared to the response. When the
pressure transducer indicates that water levels have recovered 80% (for low hydraulic
conductivity formations) to 95% (for high hydraulic conductivity formations) of the initial
displacement, the test will be concluded, at which time the water level will be confirmed
manually.

3.2.5.1.3 Pneumatic Testing Methods

The pneumatic slug apparatus creates an airtight seal with the well casing and uses
compressed nitrogen to displace water in the well casing. The apparatus consists of the
following items:

e 22 cubic foot compressed nitrogen bottle with primary regulator and secondary 0-
10 psi low pressure regulator; and

e PVC wellhead assembly with pressure relief valve, analog pressure gauge (0-100
inches of water range), pressure transducer cable compression fitting, and flexible
rubber PVC coupling,
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Similar to the slug bar testing method, the water level in the well will be measured using a
vented pressure transducer (5 or 15psi range) and collected electronically on a data logger
set to a nearly continuous time interval (0.1 second data logging frequency).

Rising Head Test. The pneumatic slug test is initiated by closing the pressure relief valve
and slowly adjusting the low pressure regulator to the desired pressure (displacement).
Pressures of 6, 12, and 24 inches of water correspond to water level displacements of
approximately 0.5, 1.0, or 2.0 feet; respectively. As the headspace in the well is being
pressurized and the water level is equilibrating, the pressure transducer will read an
elevated pressure. Following equilibration of the water level, the pressure transducer
reading will be consistent with pre-test readings. After the transducer readings have
stabilized, the pressure relief valve is then opened quickly to allow the water level in the
well to return to static conditions. The valve should be opened quickly without disturbing
the pressure transducer. When the pressure transducer indicates that water levels have
recovered 80% (for low hydraulic conductivity formations) to 95% (for high hydraulic
conductivity formations) of the initial displacement, the test will be concluded.

Falling Head Test. The pneumatic slug testing apparatus does not support falling head
slug testing. The initial pressurization of the well casing is functionally equivalent to a
falling head test. Equilibration time is dependent on hydraulic conductivity, and the
equilibration time of a given pressure (displacement) will be equivalent to the recovery
time for a rising head test.

3.2.5.1.4 Data Analysis

The recovery data of the slug tests will be used to estimate the hydraulic conductivity of
the formation adjacent to screened interval of each monitoring well through the
comparison of theoretical models. Theoretical models such as Hvorslev (1951), Cooper et
al. (1967), Bouwer and Rice (1976), and Dagan (1978) will be used for typical water level
recovery curves. In the event that inertial effects or oscillatory water level responses are
observed, the theoretical model of Springer-Gelhar (1991) shall be used when applicable
in high hydraulic conductivity formations. The appropriate model for each well will be
determined after data is plotted and inspected. The use of a curve-matching computer
software program may be used for effective analysis. Potential well skin effects will be
assessed using methods described in Butler (1996).

3.2.5.2 Tidal Study

A tidal study will be conducted to evaluate effects of tidal fluctuations on nearshore
groundwater levels, and thus flow direction, throughout the tidal cycle. The tidal study
will involve collection of continuous water level measurements over a 72- to 96-hour
period at select monitoring wells. The tidal study will include wells screened at the water
table and in all deeper water-bearing zones that are identified and in which wells are
constructed. Where present, monitoring wells located at varying distances from the
shoreline along a flow path will be used in the tidal study to evaluate tidal influence on
groundwater with distance from the shoreline.

Each of the wells will be equipped with a downhole pressure transducer/data logger to
allow automated collection of water level data at S-minute intervals. A data logger will
also be placed in the Port Washington Narrows to directly record tidal fluctuations. A
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barometric pressure data logger will also be installed to allow water level data to be
corrected for changes in atmospheric pressure throughout the study. During installation of
the data loggers, a manual depth-to-water measurement will be collected in each well
when the data logger takes its first reading, and again at the end of the test prior to
removing the logger. The depth-to-water measurements (below surveyed top of well
casing) provide groundwater elevations which will be used to convert the data logger
readings into groundwater elevations. A round of concurrent water level measurements
will also be collected in all upland wells during the tidal study.

The tidal data from each well will be analyzed using the method of Serfes (1991) to derive
a tidally-averaged groundwater elevation for the study period. The data from the wells will
be used to assess the net (tidally averaged) groundwater flow direction and hydraulic
gradients. Aquifer hydraulic conductivity will be estimated from the tidal study data using
the stage ratio and time lag methods of Ferris (1963).

3.3 Sample Handling Requirements

This section addresses the sampling program requirements for field decontamination,
investigation-derived waste management, sample custody, and sample shipping
requirements.

3.3.1 Sample Handling Procedures

Soil and groundwater samples collected for chemical analysis will be placed in
appropriately sized, laboratory prepared, pre-cleaned, labeled sample containers and
capped with Teflon®-lined lids (Table A-8).

Each sample label will contain the project name, sample ID, preservation technique
(where applicable), date and time of collection, and the initials of the person(s) preparing
the sample. A completed sample label will be affixed to each sample container.

3.3.2 Decontamination Procedures

All non-disposable sampling equipment (stainless steel spoons and bowls) will be
decontaminated before collection of each sample. The decontamination sequence consists
of a scrub with a non-phosphate (Alconox) solution, followed by tap water (potable) rinse,
and finished with thorough spraying with deionized or distilled water. A solvent rinse —
methanol or hexane — may be used to remove petroleum product from sampling equipment
prior to the decontamination procedure described above.

3.3.3 Field-generated Waste Disposal

The investigation and sampling methods described in this SQAPP will generate the
following investigation-derived waste (IDW):

¢ Soil and drilling cuttings
e Groundwater (development and purge water)
e Decontamination water

e Personal protective equipment (PPE)

Upland SQAPP — Draft RI/FS Work Plan « April 17, 2015

DNR-00050036



¢ Disposable sampling equipment (dedicated samplers, tubing, etc.)

All IDW will be segregated by media (soil/solid, liquid, and refuse [PPE and disposables])
and placed in labeled Washington State Department of Transportation (DOT)-approved
drums pending the analytical results to determine appropriate disposal. Each drum will be
labeled with the following information:

¢ Non Classified IDW

e Content of the drum (soil, water, PPE) and its source (i.e., the exploration[s] from
which the contents came);

e Date IDW was generated; and
e Name and telephone number of the contact person.

The drums of IDW will be temporarily consolidated on-site, profiled (in accordance with
applicable waste regulations) based on available analytical data, and disposed of
appropriately at a permitted off-site disposal facility. Containers of IDW will be on site
less than 90 days from date of generation.

Documentation for off-site disposal of IDW will be maintained in the project file.
3.3.4 Shipping Requirements and Chain-of-Custody

Upon collection, samples will be placed upright in a cooler. Ice or blue ice will be placed
in each cooler to meet sample preservation requirements. Inert cushioning material will be
placed in the remaining space of the cooler as needed to limit movement of the sample
containers. If the sample coolers are being shipped, not hand carried, to the laboratory, the
chain of custody form will be placed in a waterproof bag taped to the inside lid of the
cooler for shipment.

After collection, samples will be maintained in Aspect’s custody until formally transferred
to the analytical laboratory. For purposes of this work, custody of the samples will be
defined as follows:

¢ In plain view of the field representatives;
e Inside a cooler that is in plain view of the field representative; or

¢ Inside any locked space such as a cooler, locker, car, or truck to which the field
representative has the only immediately available key(s).

A chain of custody record provided by the laboratory will be initiated at the time of
sampling for all samples collected. The record will be signed by the field representative
and others who subsequently take custody of the sample. Couriers or other professional
shipping representatives are not required to sign the chain of custody form; however,
shipping receipts will be collected and maintained as a part of custody documentation in
project files. A copy of the chain of custody form with appropriate signatures will be kept
by Aspect’s project manager.

All samples will be shipped or hand-delivered to the analytical laboratory no later than the
day after collection. Samples collected on Friday may be held until the following Monday
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for shipment, provided that this does not jeopardize any hold time requirements. Specific
sample shipping procedures are as follows:

¢ FEach cooler or container holding the samples for analysis will be hand-delivered
the day of sample collection, couriered, or shipped via overnight delivery to the
appropriate analytical laboratory. In the event that Saturday delivery is required,
the field coordinator will contact the analytical laboratory before 3 p.m. on Friday
to ensure that the laboratory is aware of the number of containers shipped and the
airbill tracking numbers for those containers.

e Coolant ice will be sealed in separate plastic bags and placed in the shipping
containers.

¢ Individual samples will be placed in a sealable plastic bag, packed to prevent
breakage, and transported in a sealed ice chest or other suitable container.

e (lass jars will be separated in the shipping container by shock absorbent material
(e.g., bubble wrap) to prevent breakage.

o If the samples are transferred using a commercial shipping company, the following
procedures will be followed:

o The shipping containers will be clearly labeled with sufficient information
(name of project, time and date container was sealed, person sealing the
container, and consultant’s office name and address) to enable positive
identification.

o The shipping waybill number will be documented on all chain of custody
forms accompanying the samples.

o Chain of custody forms will be enclosed in a plastic bag and placed inside the
cooler.

o A minimum of two signed and dated chain of custody seals will be placed on
adjacent sides of each cooler prior to shipping.

o Each cooler will be wrapped securely with strapping tape, labeled “Glass —
Fragile” and “This End Up,” and be clearly labeled with the laboratory’s
shipping address and the consultant’s return address.

Upon transfer of sample possession to the analytical laboratory, the persons transferring
custody of the sample container will sign the chain of custody form. Upon receipt of
samples at the laboratory, the person receiving the sample will sign the chain of custody
form. The shipping container seals will be broken (if applicable) and the receiver will
record the condition of the samples on a sample receipt form. Chain of custody forms will
be used internally in the lab to track sample handling and final disposition.

3.4 Laboratory Methods

This section summarizes the target physical and chemical analyses for the soil and
groundwater samples to be collected during the upland portion of the RI. All sample
analyses will be conducted in accordance with EPA-approved methods and this Upland
SQAPP. Prior to analyses, all samples will be maintained according to the appropriate
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holding times and temperatures for each analysis (Table A-8). Analytes, analytical

methods, and target detection limits for chemical and physical testing are presented in
Tables A-2 and A-3.

Chemical/physical testing will be conducted at Friedman & Bruya, Inc. and Analytical
Resources, Inc. Both laboratories are accredited under the National Environmental
Laboratories Accreditation Program. All chemical and physical testing will adhere to the
most recent EPA QA/QC procedures outlined in the approved analytical methods and in
this Upland SQAPP. If more current analytical methods are available, the laboratories will
use them. The laboratories have provided a list of practical method reporting limits for
each analyte of interest, which are summarized on Tables A-2 and A-3.

The analytical methodologies to be employed for the analyses of samples collected during
the RI/FS are in accordance with the following documents:

e USEPA SW Methods — USEPA Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods, SW-846, Third Edition, December 1996.

e USEPA Method 1631, Revision E: Mercury in Water by Oxidation, Purge and
Trap, and Cold Vapor Atomic Fluorescence Spectrometry, Office of Water, U.S.
Environmental Protection Agency, August 2002, EPA-821-R-02-019.

¢ Standard Methods for the Examination of Water and Wastewater, American Public
Health Association, 20th Edition, 1995.

e Ecology Analytical Methods for Petroleum Hydrocarbons. Publication No. ECY
97-602. June 1997.

Table A-8 lists the laboratory analytical methods for soil and groundwater analyses to be
performed during the RI/FS, along with samples containers, preservation, and analytical
holding times for each analysis.

3.5 Quality Assurance/Quality Control

3.5.1 Field Quality Control

Beyond use of standard sampling protocols defined in this Upland SQAPP, field QC
procedures include maintaining the field instrumentation used. Field instruments (e.g., PID
for evaluating presence of VOCs in soil samples, and the YSI meter for measuring field
parameters during groundwater sampling) are maintained and calibrated regularly prior to
use, 1n accordance with manufacturer recommendations.

In addition, field QC samples will be collected and submitted for analyses to monitor the
precision and accuracy associated with field procedures. Field QC samples to be collected
and analyzed for this RI include field duplicates, trip blanks, and equipment rinsate blanks.
The definition and sampling requirements for field QC samples are presented below.

Blind Field Duplicates. Blind field duplicate samples are used to check for sampling and
analysis reproducibility; however, the field duplicate sample results include variability
introduced during both field sampling and laboratory preparation and analysis, and EPA
data validation guidance provides no specific evaluation criteria for field duplicate
samples. Advisory evaluation criteria are set forth at 35% for RPD (if both results are
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greater than 5 times the RL) and 2 times the RLs for concentration difference (if either of
the result is less than 5 times the RL) between the original and field duplicate results.

Field Duplicates will be submitted “blind” to the laboratory as discrete samples (i.e., given
unique sample identifiers to keep the duplicate identity unknown to the laboratory), but
will be clearly identified in the field log. Field duplicate samples will be collected at a
frequency of 5% (1 per 20) of the field samples for each matrix and analytical method, but
not less than one duplicate per sampling event per matrix.

If a given soil sample depth interval lacks sufficient volume (recovery) to supply material
for a planned analysis and its field duplicate analysis, the field duplicate aliquot will be
collected for that analysis from another depth interval in that same location if practical.

Trip Blank Samples. Trip blank samples will be used to monitor possible VOC cross
contamination occurring during sample transport. Trip blank samples are prepared and
supplied by the laboratory using organic-free reagent-grade water into a VOC wvial prior to
the collection of field samples. The trip blank sample vials are placed with and accompany
the VOC and gasoline-range total petroleum hydrocarbon (TPH) samples through the
entire transporting process. One trip blank will be collected for each soil sampling round
and each groundwater sampling round where VOC or gasoline-range TPH analyses are
conducted.

In case a target compound is present in a trip blank, results for all samples shipped with
this trip blank will be evaluated and data qualified accordingly if determined that the
results are affected.

Equipment Rinsate Blank Samples. Equipment rinsate blanks are collected to determine
the potential of cross-contamination introduced by soil sampling equipment that is used
between samples. Groundwater sampling is conducted using dedicated equipment;
therefore, rinsate blanks are not needed for groundwater sampling QC. The deionized
water used for soil sampling equipment decontamination is rinsed through the
decontaminated sampling equipment and collected into adequate sample containers for
analysis of VOCs, low-level PAHs, and priority pollutant metals The blank is then
processed, analyzed, and reported as a regular field sample. One rinsate blank will be
conducted for each round of soil sampling. The rinsate blank sampled will be labeled with
a “RB-* prefix and the date it is collected (e.g., RB-053015).

3.5.2 Laboratory Quality Control

The laboratories’ analytical procedures must meet requirements specified in the respective
analytical methods or approved laboratory standard operating procedures (SOPs), e.g.,
instrument performance check, initial calibration, calibration check, blanks, surrogate
spikes, internal standards, and/or labeled compound spikes. Specific laboratory QC
analyses required for this project will consist of the following at a minimum:

Instrument tuning, instrument initial calibration, and calibration verification analyses as
required in the analytical methods and the laboratory standard operating procedures
(SOPs);
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Laboratory and/or instrument method blank measurements at a minimum frequency of 5%
(1 per 20 samples) or in accordance with method requirements, whichever is more
frequent; and

Accuracy and precision measurements as defined in Table A-1, at a minimum frequency
of 5% (1 per 20 samples) or in accordance with method requirements, whichever is more
frequent. In cases where a pair of MS/MSD or MS/laboratory duplicate analyses are not
performed on a project sample, a set of LCS/LCSD analyses will be performed to provide
sufficient measures for analytical precision and accuracy evaluation.

The laboratory’s QA officers are responsible for ensuring that the laboratory implements
the internal QC and QA procedures detailed in their Quality Assurance Manual.

3.6 Field Instrument/Equipment Calibration

Maintenance and calibration of instruments used in the field for sampling (e.g., PID for
evaluating presence of VOCs in soil samples, and the YSI meter for measuring field
parameters during groundwater sampling) will be conducted regularly in accordance with
manufacturer recommendations prior to use. The Aspect field coordinator will be
responsible for verifying that required maintenance has been performed prior to using
equipment in the field. Equipment maintenance and calibration information will be
documented in the instrument’s calibration log. Detailed information regarding the
calibration procedures and frequency of equipment calibration is provided in each specific
manufacturers instruction manual.

3.7 Inspection/Acceptance of Supplies and Consumables

Inspection and acceptance of field supplies, including laboratory-prepared sampling
bottles, will be performed by the field coordinator. All primary chemical standards and
standard solutions used for this project, either in the field or laboratory, will be traceable
to documented, reliable commercial sources. Standards will be validated to determine their
accuracy by comparison with an independent standard. Any impurities found in the
standard will be documented.

3.8 Data Management

Daily field records, a combination of field logbooks, field forms and chain of custody
forms, will make up the primary documentation for field activities. The daily field records
will be checked for completeness and accuracy by the field coordinator. Upon completion
of review, hard copy notes and forms will be scanned to create an electronic record of the
daily field activities. Information pertaining to sampling locations, dates, depths,
equipment and the sample identifiers will be entered into the project database. All
manually-entered data will be reviewed and verified by a second party.

Laboratory data will be provided to the Data Manager in the EQuIS electronic format.
Laboratory data that is electronically provided and loaded into the database will undergo a
check against the laboratory hard copy data. Data will be validated or reviewed manually,
and qualifiers, if assigned, will be entered manually. The accuracy of all manually-entered
data will be verified by a second party. Data tables and reports will be exported from
EQuIS to Microsoft Excel tables.
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4 Assessments and Response Actions

Once data are received from the laboratory, a number of QC procedures will be followed
to provide an accurate evaluation of the data quality. Specific procedures will be followed
to assess data precision, accuracy, and completeness.

4.1 Compliance Assessments

Laboratory and field performance audits consist of on-site reviews of QA systems and
equipment for sampling, calibration, and measurement. Laboratory audits will not be
conducted as part of this study; however, all laboratory audit reports will be made
available to the project QA/QC Manager upon request. The laboratory is required to have
written procedures addressing internal QA/QC; these procedures have been submitted and
will be reviewed by the project QA/QC Manager to ensure compliance with the QAPP.
The laboratory must ensure that personnel engaged in sampling and analysis tasks have
appropriate training. The laboratory will, as part of the audit process, provide for
consultant’s review of written details of any and all method modifications planned.

4.2 Response and Corrective Actions

The following paragraphs identify the responsibilities of key project team members and
actions to be taken in the event of an error, problem, or nonconformance to protocols
identified in this document.

4.2.1 Field Activities

The field coordinator will be responsible for correcting equipment malfunctions during
field sampling activities. The project manager will be responsible for resolving situations
identified by the field coordinator that may result in non-compliance with the SQAPP. All
corrective measures will be documented in the field logbook.

4.2.2 Laboratory

The laboratory is required to comply with their SOPs. The Laboratory Manager will be
responsible for ensuring that appropriate corrective actions are initiated as required for
conformance with this QAPP. All laboratory personnel will be responsible for reporting
problems that may compromise the quality of the data.

If routine QC audits by the laboratory result in detection of unacceptable conditions or
data, actions specified in the laboratory SOPs will be taken. Specific corrective actions are
outlined in each SOP used and can include the following:

¢ Identifying the source of the violation;

e Reanalyzing samples if holding time criteria permit;

e Resampling and analyzing;

¢ Evaluating and amending sampling and analytical procedures; and/or

e Accepting but qualifying data to indicate the level of uncertainty.
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If unacceptable conditions occur, the laboratory will contact Aspect’s project manager to
discuss the issues and determine the appropriate corrective action. Corrective actions taken
by the laboratory during analysis of samples for this project will be documented by the
laboratory in the case narrative associated with the affected samples.

In addition, the project data quality manager will review the laboratory data generated for
this investigation to ensure that project DQOs are met. If the review indicates that non-
conformances in the data have resulted from field sampling or documentation procedures
or laboratory analytical or documentation procedures, the impact of those non-
conformances on the overall project data usability will be assessed. Appropriate actions,
including re-sampling and/or re-analysis of samples may be recommended to the project
manager to achieve project objectives.

4.3 Reports to Management

Corrective actions will be required if deviations from the methods or QA requirements
established in this SQAPP are encountered. The project manager will provide assistance in
resolving the issue and corrective actions will be taken immediately, if possible. Any issue
that ultimately affects the quality of the data, or results in a change of scope in the work
described in the SQAPP will be documented in the field logbook. A description of the
issue, the attempted resolution, and any effects on data quality or usability will be
provided in the data report submittal.
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5 Data Validation and Usability

This section describes the processes that will be used to review project quality data.

5.1 Data Review, Validation, and Verification

During the validation process, analytical data will be evaluated for method quality control
and laboratory quality control compliance, and their validity and applicability for program
purposes will be determined. All data will undergo a 90% Stage 2B and 10% Stage 4 data
validation. Based on the findings of the validation process, data validation qualifiers may
be assigned. The validated project data, including qualifiers, will be entered into the
project database, thus enabling this information to be retained or retrieved, as needed.

5.2 Validation and Verification Methods

Data validation includes signed entries by the field and laboratory technicians on field data
sheets and laboratory datasheets, respectively; review for completeness and accuracy by
the FC and Laboratory Manager; review by the Data Manager for outliers and omissions;
and the use of QC criteria to accept or reject specific data. All data will be entered into the
EQuIS database and a raw data file printed. Ten percent verification of the database raw
data file and one hundred percent verification of assigned qualifiers will be performed by a
second data manager or designee. Any errors found will be corrected on the raw data
printout sheet. After the raw data is checked, the top sheet will be marked with the date the
checking is completed and the initials of the person doing the checking. Any errors in the
raw data file will be corrected, and the database established.

All laboratory data will be reviewed and verified to determine whether all DQOs have
been met, and that appropriate corrective actions have been taken, when necessary. The
project QA/QC Manager or designee will be responsible for the final review of all data
generated from analyses of samples.

The first level of review will take place in the laboratory as the data are generated. The
laboratory department manager or designee will be responsible for ensuring that the data
generated meet minimum QA/QC requirements and that the instruments were operating
under acceptable conditions during generation of data. DQOs will also be assessed at this
point by comparing the results of QC measurements with pre-established criteria as a
measure of data acceptability.

The analysts and/or laboratory department manager will prepare a preliminary QC
checklist for each parameter and for each sample delivery group (SDG) as soon as analysis
of an SDG has been completed. Any deviations from the DQOs listed on the checklist will
be brought to the attention of the Laboratory Manager to determine whether corrective
action is needed and to determine the impact on the reporting schedule.

Data packages will be checked for completeness immediately upon receipt from the
laboratory to ensure that data and QA/QC information requested are present. Data quality
will be assessed by a reviewer using current CLP NFG data validation requirements (EPA
1999; EPA 2002) by considering the following:

¢ Holding times
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o [Initial calibrations

¢ Continuing calibrations

e Method blanks

e Surrogate recoveries

e Detection limits

e Reporting limits

e Laboratory control samples

e MS/MSD samples

e Standard reference material results

The data will be validated in accordance with the project specific DQOs described above,

analytical method criteria, and the laboratory’s internal performance standards based on
their SOPs.

5.3 Reconciliation with User Requirements

The QA/QC Manager will review data to determine if DQOs have been met. If data do not
meet the project’s specifications, the QA/QC Manager will review the errors and
determine if the problem is due to calibration/maintenance, sampling techniques, or other
factors, and will suggest corrective action. It is expected that the problem would be able to
be corrected by retraining, revision of techniques, or replacement of supplies/equipment; if
not, the DQOs will be reviewed for feasibility. If specific DQOs are not achievable, the
QA/QC Manager will recommend appropriate modifications. Any revisions will require
approval by EPA. If matrix interference is suspected to have attributed to the exceedance,
adequate lab documentation must be presented to demonstrate that instrument
performance and/or laboratory technique did not bias the result. In cases where the DQOs
have been exceeded and corrective actions did not resolve the outlier, data will be
qualified per CLP NFG (EPA 1999, 2004). In these instances, the usability of the data will
be determined by the extent of the exceedance.
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Table A-1. Measurement Quality Control Indicators
Bremerton Gas Works Site
Bremerton, Washington

Measurement Quality
Indicators QC Parameters

RPD values of:

(1) LCS/LCS Duplicate

Precision
(2) MS/MSD

(3) Field Duplicates

Percent Recovery (%R) or Percent Difference (%D) values of:

(1) Initial Calibration and Calibration Verification

(2) LCS

(3) MS

(4) Surrogate Spikes

Accuracy/Bias
Results of:

(1) Instrument and Calibration Blank

(2) Method (Preparation) Blank

(3) Trip Blank

(4) Equipment Rinsate Blank

Results of All Blanks

Representativeness Sample Integrity (CoC and Sample Receipt Forms)

Holding Times

Sample-specific reporting limits

Comparability Sample Collection Methods

Laboratory Analytical Methods

Data qualifiers

Completeness Laboratory deliverables

Requested/Reported valid results

Sensitivity MDLs and MRLs

Notes:
LCS — Laboratory Control Sample
MDL - Method detection limit
MRL - Method reporting limit
MS/MSD - Matrix spike/matrix spike duplicate

Aspect Consulting Table A-1
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Table A-2. Measurement Quality Objectives for Soil Samples

Bremerton Gas Works Site
Bremerton, Washington

LCS/LCS MS/MSD Surrogate
Analyte Name mpL™ MRL %R™ %R™ RPD (%) | %R™
Cyanide, Total by EPA 9014 (mg/kg)
Cyanide 00300 | 00500 [ 75-120 75 - 125 20 n/a
Total Organic Carbon by Plumb 1981 (%)
Total Organic Carbon nfa_ | 0200 [ 75-120 75 - 125 20 n/a
Metals by EPA 200.8 (mg/kg)
Antimony 0.0000100 | 0.000200 75-125 80- 120 20 n/a
Arsenic 0.0000480 | 0.000200 75-125 80- 120 20 n/a
Beryllium 0.0000210 | 0.000200 75-125 80- 120 20 n/a
Cadmium 0.0000100 | 0.000100 75-125 80-120 20 n/a
Chromium 0.0000450 | 0.000500 75-125 80-120 20 n/a
Cobalt 0.0000110 | 0.000200 75-125 80-120 20 n/a
Copper 0.000158 | 0.000500 75-125 80-120 20 n/a
Lead 0.0000460 | 0.000100 75-125 80- 120 20 n/a
Manganese 0.0000220 | 0.000500 75-125 80- 120 20 n/a
Nickel 0.0000790 | 0.000500 75-125 80- 120 20 n/a
Selenium 0.000324 0.00200 75-125 80- 120 20 n/a
Silver 0.00000800 | 0.000200 75-125 80- 120 20 n/a
Thallium 0.00000400 | 0.000200 75-125 80- 120 20 n/a
Zinc 0.000497 0.00400 75-125 80-120 20 n/a
Mercury by EPA 7471B (mg/kg)
Mercury | 0.00210 0.0250 75-125 80-120 20 n/a
Volatile Organic Compounds (VOCs) by SW8260C (ug/kg)
1,1,1,2-Tetrachloroethane 0.233 1.00 80-120 80-120 30 n/a
1,1,1-Trichloroethane 0.226 1.00 78 -133 78 -133 30 n/a
1,1,2,2-Tetrachloroethane 0.253 1.00 71-120 71-120 30 n/a
1,1,2-Trichloroethane 0.286 1.00 77 - 120 77 - 120 30 n/a
1,1,2-Trichlorotrifluoroethane (Freon 113) 0.287 2.00 72-142 72 -142 30 n/a
1,1-Dichloroethane 0.203 1.00 65-139 65-139 30 n/a
1,1-Dichloroethene 0.336 1.00 73-138 73-138 30 n/a
1,2,3-Trichlorobenzene 0.305 5.00 76-122 76-122 30 n/a
1,2,3-Trichloropropane 0.517 2.00 75-120 75-120 30 n/a
1,2,4-Trimethylbenzene 0.230 1.00 77 - 125 77 - 125 30 n/a
1,2-Dibromo-3-chloropropane 0.586 5.00 61- 128 61- 128 30 n/a
1,2-Dichloroethane 0.191 1.00 77 - 120 77 - 120 30 n/a
1,2-Dichloroethene, cis- 0.240 1.00 75-124 75-124 30 n/a
1,2-Dichloroethene, trans- 0.266 1.00 73-131 73-131 30 n/a
1,2-Dichloropropane 0.162 1.00 74 - 120 74 - 120 30 n/a
1,3,5-Trimethylbenzene (Mesitylene) 0.254 1.00 77 - 126 77 - 126 30 n/a
1,3-Dichloropropane 0.209 1.00 77 - 120 77 - 120 30 n/a
1,3-Dichloropropene, cis- 0226 1.00 80-124 80-124 30 n/a
1,3-Dichloropropene, trans- 0.216 1.00 80-126 80-126 30 n/a
1,4-Dichloro-2-butene, trans- 0.437 5.00 62-127 62-127 30 n/a
2-Butanone (MEK) 0.513 5.00 64 - 120 64 - 120 30 n/a
2-Hexanone (Methyl butyl ketone) 0.439 5.00 62 - 128 62 - 128 30 n/a
4-Chlorotoluene 0.277 1.00 75-121 75-121 30 n/a
4-Isopropyltoluene (4-Cymene) 0.236 1.00 78 -131 78 - 131 30 n/a
Acetone 0.482 5.00 48 - 132 48 - 132 30 n/a
Acrolein 3.81 50.0 60- 130 60 - 130 30 n/a
Acrylonitrile 1.03 5.00 59- 124 59-124 30 n/a
Benzene 0.296 1.00 80- 120 80- 120 30 n/a
Bromobenzene 0.153 1.00 75- 120 75- 120 30 n/a
Bromochloromethane 0.323 1.00 69-133 69-133 30 n/a
Bromodichloromethane 0.254 1.00 80-122 80-122 30 n/a
Bromoform (Tribromomethane) 0.297 1.00 63-120 63- 120 30 n/a
Bromomethane (Methyl bromide) 0.187 1.00 40-172 40- 172 30 n/a
Carbon disulfide 0.559 1.00 72 - 146 72 - 146 30 n/a
Carbon tetrachloride (Tetrachloromethane) 0.213 1.00 76 - 136 76 - 136 30 n/a
Chlorobenzene 0.219 1.00 80-120 80-120 30 n/a
Chloroethane 0.462 1.00 53-154 53-154 30 n/a
Chloroform 0.234 1.00 75-126 75-126 30 n/a
Chloromethane 0.263 1.00 65-129 65-129 30 n/a
Dibromochloromethane 0.266 1.00 77 - 123 77 -123 30 n/a
Dibromomethane 0.147 1.00 80-120 80-120 30 n/a
Dichlorodifluoromethane 0.207 1.00 67 -142 67 - 142 30 n/a
Dichloromethane (Methylene chloride) 0.635 2.00 61-128 61-128 30 n/a
Ethylbenzene 0.202 1.00 80- 120 80-120 30 n/a
Ethylene dibromide (1,2-Dibromoethane) 0.176 1.00 79 - 120 79 - 120 30 n/a
Hexachlorobutadiene (Hexachloro-1,3-butadiene) 0.410 5.00 72 - 135 72 - 135 30 n/a
Isopropylbenzene {Cumene) 0.233 1.00 77 - 127 77 - 127 30 n/a
Methyl iodide {(lodomethane) 0.215 1.00 34-181 34-181 30 n/a
Methyl isobutyl ketone (4-Methyl-2-pentanone or (MIBK)) 0.420 5.00 70- 124 70- 124 30 n/a
Methyl tert-butyl ether (MTBE) 0.231 1.00 68 - 124 68 - 124 30 n/a
n-Butylbenzene 0.262 1.00 75-134 75-134 30 n/a
n-Propylbenzene 0.272 1.00 76 - 126 76 - 126 30 n/a
o-Xylene 0.224 1.00 80-120 80- 120 30 n/a
sec-Butylbenzene 0.240 1.00 77 - 127 77 - 127 30 n/a
Styrene 0.138 1.00 80- 122 80- 122 30 n/a
Aspect Consulting
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Table A-2. Measurement Quality Objectives for Soil Samples

Bremerton Gas Works Site
Bremerton, Washington

LCS/LCS MS/MSD Surrogate
Analyte Name mpL™ MRL %R™ %R™ RPD (%) | %R™
tert-Butylbenzene 0.306 1.00 77 - 125 77 - 125 30 n/a
Tetrachloroethene (PCE) 0.257 1.00 76 - 131 76 - 131 30 n/a
Toluene 0.151 1.00 78 - 120 78 - 120 30 n/a
Trichloroethene (TCE) 0.212 1.00 80-120 80- 120 30 n/a
Trichlorofluoromethane {Fluorotrichloromethane) 0.266 1.00 57 - 161 57 - 161 30 n/a
Vinyl acetate 0.381 5.00 54 -138 54 -138 30 n/a
Vinyl chloride 0.235 1.00 74 - 134 74 - 134 30 n/a
1,2-Dichloroethane-d4 n/a n/a n/a n/a n/a 80- 149
1,2-Dichlorobenzene-d4 n/a n/a n/a n/a n/a 80-120
Toluene-d8 n/a n/a n/a n/a n/a 77 - 120
4-Bromofluorobenzene n/a n/a n/a n/a n/a 80-120
Dibromofluoromethane n/a n/a n/a n/a n/a 80-120
Semivolatile Organic Compounds (SVOCs) by SW8270D (ug/kg)
1,2,4-Trichlorobenzene 15.9 67.0 50- 120 50-120 30 n/a
1,2-Dichlorobenzene 18.4 67.0 48 - 120 48 - 120 30 n/a
1,3-Dichlorobenzene 15.7 67.0 47 - 120 47 - 120 30 n/a
1,4-Dichlorobenzene 15.6 67.0 46 - 120 46 - 120 30 n/a
1,4-Dioxane n/a 67.0 n/a n/a 30 n/a
2,2'-Oxybis {1-chloropropane) 18.7 67.0 36 - 120 36 - 120 30 n/a
2,4,5-Trichlorophenol 150 330 52 -120 52 -120 30 n/a
2,4,6-Trichlorophenol 142 330 51-120 51-120 30 n/a
2,4-Dichlorophenol 74.7 330 51-120 51-120 30 n/a
2,4-Dimethylphenol 16.2 67.0 40 - 120 40 - 120 30 n/a
2,4-Dinitrophenol 77.3 670 15-169 15-169 30 n/a
2,4-Dinitrotoluene 96.0 330 57 -127 57 -127 30 n/a
2,6-Dinitrotoluene 96.0 330 54 -124 54 -124 30 n/a
2-Chloronaphthalene 21.3 67.0 48 - 120 48 - 120 30 n/a
2-Chlorophenol 14.3 67.0 45 - 120 45 - 120 30 n/a
2-Methylphenol {o-Cresol) 23.3 67.0 45 - 120 45 - 120 30 n/a
2-Nitroaniline 120 330 51-120 51-120 30 n/a
2-Nitrophenol 63.4 67.0 50-120 50-120 30 n/a
3,3'-Dichlorobenzidine 89.3 330 37 -140 37 -140 30 n/a
3-Methylphenol & 4-Methylphenol {m&p-Cresol) n/a n/a n/a n/a n/a n/a
3-Methylphenol {m-Cresol) n/a n/a n/a n/a n/a n/a
3-Nitroaniline 104 330 39-142 39-142 30 n/a
4-Bromophenyl-phenyl ether 19.3 67.0 50-120 50-120 30 n/a
4-Chloro-3-methylphenol 115 330 54 -120 54 -120 30 n/a
4-Chloroaniline 100 330 17 - 149 17 - 149 30 n/a
4-Methylphenol {p-Cresol) 22.4 67.0 47 - 120 47 - 120 30 n/a
4-Nitroaniline 102 330 47 - 124 47 - 124 30 n/a
4-Nitrophenol 48.2 330 23-130 23-130 30 n/a
Aniline 21.8 67.0 10-129 10-129 30 n/a
Benzidine 210 670 57-120 57-120 30 n/a
Benzoic acid 251 670 10 - 160 10 - 160 30 n/a
Benzyl alcohol 86.7 330 16 - 120 16 - 120 30 n/a
Biphenyl (1,1'-Biphenyl) 144 5.00 30- 160 30- 160 30 n/a
bis(2-Chloroethoxy)methane 17.3 67.0 49 - 120 49 - 120 30 n/a
bis(2-Chloroethyl)ether 16.9 67.0 43 - 120 43 - 120 30 n/a
bis(2-Ethylhexyl)phthalate 23.9 67.0 63 -128 63 -128 30 n/a
Butylbenzyl phthalate 24.6 67.0 44 - 144 44 - 144 30 n/a
Dibenzofuran 18.2 67.0 55-120 55-120 30 n/a
Diethyl phthalate 20.9 67.0 54 -120 54 -120 30 n/a
Dimethyl phthalate 26.5 67.0 56 - 120 56 - 120 30 n/a
Di-n-butyl phthalate 33.1 67.0 60 - 120 60 - 120 30 n/a
Dinitro-o-cresol {4,6-Dinitro-2-methylphenol) 122 670 10- 157 10 - 157 30 n/a
Di-n-octyl phthalate 19.1 67.0 59 -120 59 -120 30 n/a
Hexachlorobenzene 18.9 67.0 50-121 50-121 30 n/a
Hexachlorocyclopentadiene 62.4 330 23 -149 23 - 149 30 n/a
Hexachloroethane 18.8 67.0 43 -120 43-120 30 n/a
Isophorone 134 67.0 57-120 57-120 30 n/a
Nitrobenzene 25.6 67.0 39-120 39-120 30 n/a
n-Nitrosodimethylamine 84.0 330 43 - 120 43 - 120 30 n/a
n-Nitrosodi-n-propylamine 20.8 67.0 44 - 120 44 - 120 30 n/a
n-Nitrosodiphenylamine 16.9 67.0 54 - 138 54 -138 30 n/a
Pentachlorophenol 96.7 330 40 - 123 40 - 123 30 n/a
Phenol 16.1 67.0 37-120 37-120 30 n/a
2-Fluorophenol n/a n/a n/a n/a n/a 22-120
Phenol-d5 n/a n/a n/a n/a n/a 27 -120
2-Chlorophenol-d4 n/a n/a n/a n/a n/a 36-120
1,2-Dichlorobenzene-d4 n/a n/a n/a n/a n/a 38-120
Nitrobenzene-d5 n/a n/a n/a n/a n/a 32-120

Aspect Consulting
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Table A-2. Measurement Quality Objectives for Soil Samples

Bremerton Gas Works Site
Bremerton, Washington

LCS/LCS MS/MSD Surrogate
Analyte Name mpL™ MRL %R™ %R™ RPD (%) | %R™
2-Fluorobiphenyl n/a n/a n/a n/a n/a 39-120
2,4,6-Tribromophenol n/a n/a n/a n/a n/a 31-131
p-Terphenyl-d14 n/a n/a n/a n/a n/a 31-130
Polycyclic Aromatic Hydrocarbons by SW8270D-SIM (ug/kg)
1-Methylnaphthalene 1.61 5.00 39-120 39-120 30 n/a
2-Methylnaphthalene 1.69 5.00 35-120 35-120 30 n/a
Acenaphthene 149 5.00 39-120 39-120 30 n/a
Acenaphthylene 1.61 5.00 35-120 35-120 30 n/a
Anthracene 1.78 5.00 36-120 36-120 30 n/a
Benzo{a)anthracene 2.22 5.00 42 - 120 42 - 120 30 n/a
Benzo{a)pyrene 2.38 5.00 36 - 120 36 - 120 30 n/a
Benzo(b)fluoranthene 2.11 5.00 35-127 35-127 30 n/a
Benzo{g,h,i)perylene 2.79 5.00 38-120 38-120 30 n/a
Benzo({k)fluoranthene 2.28 5.00 37-129 37-129 30 n/a
Chrysene 1.92 5.00 48 - 120 48 - 120 30 n/a
Dibenzo(a,h)anthracene 2.56 5.00 38-120 38-120 30 n/a
Fluoranthene 1.87 5.00 46 - 120 46 - 120 30 n/a
Fluorene 1.47 5.00 41-120 41-120 30 n/a
Indeno(1,2,3-c,d)pyrene 3.01 5.00 40 - 120 40 - 120 30 n/a
Naphthalene 2.26 5.00 36 - 120 36 - 120 30 n/a
Phenanthrene 1.58 5.00 46 - 120 46 - 120 30 n/a
Pyrene 2.26 5.00 49 - 120 49 - 120 30 n/a
Total HPAH n/a n/a n/a n/a n/a n/a
Total LPAH n/a n/a n/a n/a n/a n/a
Total PAH n/a n/a n/a n/a n/a n/a
2-Methylnaphthalene-d10 n/a n/a n/a n/a n/a 32-120
Dibenzo[a,h]anthracene-d14 n/a n/a n/a n/a n/a 21-133
Fluoranthene-d10 n/a n/a n/a n/a n/a 36-134
Petroleum Hydrocarbons by NWTPH-HCID (mg/kg)
Gasoline Range Hydrocarbons n/a 20 n/a n/a n/a n/a
Diesel Range Hydrocarbons 1.50 50 n/a n/a n/a n/a
Oil Range Hydrocarbons 3.00 100 n/a n/a n/a n/a
o-Terphenyl! n/a n/a n/a n/a n/a 50-150
n-Triacontane n/a n/a n/a n/a n/a 50-150
Organichlorine Pesticides by EPA 8081B (mg/kg)
alpha-BHC 0.00017 0.0017 39-120 39-120 30 n/a
beta-BHC 0.000318 0.0017 43-120 43-120 30 n/a
gamma-BHC (Lindane) 0.000175 0.0017 46-120 46-120 30 n/a
delta-BHC 0.0003 0.0017 31-132 31-132 30 n/a
Heptachlor 0.000218 0.0017 40-120 40-120 30 n/a
Aldrin 0.000218 0.0017 40-120 40-120 30 n/a
Heptachlor Epoxide 0.000286 0.0017 46-126 46-126 30 n/a
trans-Chlordane 0.000264 0.0017 44-125 44-125 30 n/a
cis-Chlordane 0.000282 0.0017 43-127 43-127 30 n/a
Endosulfan | 0.000273 0.0017 41-130 41-130 30 n/a
4,4'-DDE 0.000568 0.0033 60-134 60-134 30 n/a
Dieldrin 0.000563 0.0033 44-129 44-129 30 n/a
Endrin 0.000518 0.0033 56-120 56-120 30 n/a
Endosulfan Il 0.000561 0.0033 56-120 56-120 30 n/a
4,4'-DDD 0.000575 0.0033 60-120 60-120 30 n/a
Endrin Aldehyde 0.000963 0.0033 32-120 32-120 30 n/a
4,4'-DDT 0.000572 0.0033 63-120 63-120 30 n/a
Endosulfan Sulfate 0.000844 0.0033 47-120 47-120 30 n/a
Endrin Ketone 0.000663 0.0033 64-120 64-120 30 n/a
Methoxychlor 0.00352 0.017 58-120 58-120 30 n/a
Polychlorinated Biphenyls by EPA 8082 (mg/kg)
Aroclor 1016 0.0107 0.33 51-120 51-120 30 n/a
Aroclor 1221 0.0107 0.33 51-120 51-120 31 n/a
Aroclor 1232 0.0107 0.33 51-120 51-120 32 n/a
Aroclor 1242 0.0107 0.33 51-120 51-120 33 n/a
Aroclor 1248 0.0107 0.33 51-120 51-120 34 n/a
Aroclor 1254 0.0107 0.33 51-120 51-120 35 n/a
Aroclor 1260 0.0144 0.33 59-120 59-120 30 n/a

Notes:
(1)

laboratory updates the charted values periodically.
%R - Percent recovery

EDL - Estimated detection limit; value is calculated based on actual instrument response on a sample-specific basis.

LCS/LCSD - Laboratory control samples and laboratory control sample duplicate
MDL - Method detection limit

mg/kg - milligram per kilogram

MRL - Method reporting limit

MS/MSD - Matrix spike and matrix spike duplicate

n/a - not applicable

ng/kg - nanogram per kilogram

RPD - Relative percent difference

Aspect Consulting
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Table A-3. Measurement Quality Objectives for Groundwater Samples

Bremerton Gas Works Site
Bremerton, Washington
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LCS/LCS MS/MSD Surrogate
Analyte Name mpL™ MRL %R™W %R™ RPD (%) [ %R™
Conventional Chemical Parameters (mg/L)
Ammonia as Nitrogen 0.0130 0.100 75-120 75-125 20 n/a
Cyanide 0.00300 0.00500 75-120 75-125 20 n/a
Sulfide 0.0300 0.0500 75-120 75-125 20 n/a
Total and Dissolved Metals by EPA 200.8 (ug/L)
Antimony 0.01 0.2 80-120 75-125 20 n/a
Arsenic 0.048 0.2 80-120 75-125 20 n/a
Beryllium 0.021 0.2 80-120 75-125 20 n/a
Cadmium 0.01 0.1 80-120 75-125 20 n/a
Chromium 0.045 0.5 80-120 75-125 20 n/a
Chromium VI (SM3500-Cr-B) 0.003 0.01 75-125 75-125 20 n/a
Copper 0.158 0.5 80-120 75-125 20 n/a
Lead 0.046 0.1 80-120 75-125 20 n/a
Nickel 0.079 0.5 80-120 75-125 20 n/a
Selenium 0.127 0.5 80-120 75-125 20 n/a
Silver 0.008 0.2 80-120 75-125 20 n/a
Thallium 0.004 0.2 80-120 75-125 20 n/a
Zinc 0.497 4.0 80-120 75-125 20 n/a
Total and Dissolved Mercury by EPA 7470A (ug/L)
Mercury 0.007000 0.100 80-120 75-125 20 n/a
Volatile Organic Compounds (VOCs) by SW8260C (ug/L)
1,1,1,2-Tetrachloroethane 0.0396 0.200 80-128 80-128 30 n/a
1,1,1-Trichloroethane 0.0408 0.200 79-124 79-124 30 n/a
1,1,2,2-Tetrachloroethane 0.0598 0.200 80-120 80-120 30 n/a
1,1,2-Trichloroethane 0.129 0.200 80-120 80-120 30 n/a
1,1,2-Trichlorotrifluoroethane (Freon 113) 0.0429 0.200 76-124 76 - 124 30 n/a
1,1-Dichloroethane 0.0533 0.200 80-120 80-120 30 n/a
1,1-Dichloroethene 0.0540 0.200 74-120 74-120 30 n/a
1,2,3-Trichlorobenzene 0.110 0.500 80-125 80-125 30 n/a
1,2,3-Trichloropropane 0.131 0.500 80-120 80-120 30 n/a
1,2,4-Trimethylbenzene 0.0243 0.200 80-122 80-122 30 n/a
1,2-Dibromo-3-chloropropane 0.366 0.500 79-129 79-129 30 n/a
1,2-Dichloroethane 0.0717 0.200 80-121 80-121 30 n/a
1,2-Dichloroethene, cis- 0.0427 0.200 78-120 78-120 30 n/a
1,2-Dichloroethene, trans- 0.0485 0.200 75-120 75-120 30 n/a
1,2-Dichloropropane 0.0352 0.200 80-120 80-120 30 n/a
1,3,5-Trimethylbenzene (Mesitylene) 0.0150 0.200 80-120 80-120 30 n/a
1,3-Dichloropropane 0.0622 0.200 80-120 80-120 30 n/a
1,3-Dichloropropene, cis- 0.0610 0.200 80-127 80-127 30 n/a
1,3-Dichloropropene, trans- 0.0815 0.200 79-132 79-132 30 n/a
1,4-Dichloro-2-butene, trans- 0.324 1.00 47 - 147 47 - 147 30 n/a
2-Butanone (MEK) 0.814 5.00 73-123 73-123 30 n/a
2-Chlorotoluene 0.0236 0.200 80-120 80-120 30 n/a
2-Hexanone (Methyl butyl ketone) 0.902 5.00 80- 129 80-129 30 n/a
4-Chlorotoluene 0.0159 0.200 80-120 80-120 30 n/a
4-1sopropyltoluene (4-Cymene) 0.0263 0.200 80-124 80-124 30 n/a
Acetone 2.06 5.00 64 - 125 64 - 125 30 n/a
Acrolein 2.48 5.00 60-124 60 - 124 30 n/a
Acrylonitrile 0.604 1.00 76 -123 76 - 123 30 n/a
Benzene 0.0266 0.200 80-120 80-120 30 n/a
Bromobenzene 0.0605 0.200 80-120 80-120 30 n/a
Bromochloromethane 0.0607 0.200 80-120 80-120 30 n/a
Bromodichloromethane 0.0506 0.200 80-122 80-122 30 n/a
Bromoform (Tribromomethane) 0.0618 0.200 62-149 62 - 149 30 n/a
Bromomethane (Methyl bromide) 0.252 1.00 68 - 130 68 - 130 30 n/a
Carbon disulfide 0.0370 0.200 77 -124 77 - 124 30 n/a
Carbon tetrachloride (Tetrachloromethane) 0.0439 0.200 71-139 71-139 30 n/a
Chlorobenzene 0.0230 0.200 80-120 80-120 30 n/a
Chloroethane 0.0861 0.200 68-133 68-133 30 n/a
Chloroform 0.0273 0.200 80-120 80-120 30 n/a
Chloromethane 0.0948 0.500 77-122 77-122 30 n/a
Dibromochloromethane 0.0481 0.200 80-120 80-120 30 n/a
Dibromomethane 0.145 0.200 80-120 80-120 30 n/a
Dichlorodifluoromethane 0.0521 0.200 68-133 68- 133 30 n/a
Dichloromethane (Methylene chloride) 0.485 1.00 71-125 71-125 30 n/a
Ethylbenzene 0.0371 0.200 80-120 80-120 30 n/a
Ethylene dibromide (1,2-Dibromoethane) 0.0745 0.200 80-120 80-120 30 n/a
Hexachlorobutadiene (Hexachloro-1,3-butadiene) 0.0734 0.500 80-135 80-135 30 n/a
Isopropylbenzene (Cumene) 0.0212 0.200 80-120 80-120 30 n/a
Methyl iodide (lodomethane) 0.227 1.00 76 -123 76 - 123 30 n/a
Methyl isobutyl ketone (4-Methyl-2-pentanone or (MIBK)) 0.974 5.00 80-125 80- 125 30 n/a
Methyl tert-butyl ether (MTBE) 0.0729 0.500 79-121 79-121 30 n/a
n-Butylbenzene 0.0248 0.200 80-125 80-125 30 n/a
n-Propylbenzene 0.0235 0.200 80-120 80-120 30 n/a
o-Xylene 0.0349 0.200 80-120 80-120 30 n/a
sec-Butylbenzene 0.0237 0.200 80-121 80-121 30 n/a
Styrene 0.0454 0.200 80-121 80-121 30 n/a
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Table A-3. Measurement Quality Objectives for Groundwater Samples

Bremerton Gas Works Site
Bremerton, Washington
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tert-Butylbenzene 0.0256 0.200 80-121 80-121 30 n/a
Tetrachloroethene (PCE) 0.0474 0.200 80-120 80- 120 30 n/a
Toluene 0.0399 0.200 80-120 80-120 30 n/a
Trichloroethene (TCE) 0.0489 0.200 80-120 80- 120 30 n/a
Trichlorofluoromethane (Fluorotrichloromethane) 0.0375 0.200 74 - 135 74 - 135 30 n/a
Vinyl acetate 0.0688 0.200 74 - 120 74 - 120 30 n/a
Vinyl chloride 0.0572 0.200 74 -123 74 -123 30 n/a
Semivolatile Organic Compounds (SVOCs) by SW8270D (ug/L)
1,2,4-Trichlorobenzene 0.254 1.00 28-120 28-120 30 n/a
1,2-Dichlorobenzene 0.250 1.00 28-120 28-120 30 n/a
1,3-Dichlorobenzene 0.266 1.00 24-120 24-120 30 n/a
1,4-Dichlorobenzene 0267 1.00 24-120 24-120 30 n/a
1,4-Dioxane 0.0847 04 45-120 45-120 40 39-129
2,2'-Oxybis (1-chloropropane) 0.241 1.00 47 - 120 47 - 120 30 n/a
2,3,4,6-Tetrachlorophenol 0.244 1.00 0 0 30 n/a
2,4,5-Trichlorophenol 1.10 5.00 58-120 58-120 30 n/a
2,4,6-Trichlorophenol 1.04 3.00 53-120 53-120 30 n/a
2,4-Dichlorophenol 1.11 3.00 54-120 54-120 30 n/a
2,4-Dimethylphenol 112 3.00 37-120 37-120 30 n/a
2,4-Dinitrophenol 3.35 20.0 40-120 40-120 30 n/a
2,4-Dinitrotoluene 1.12 3.00 51-120 51-120 30 n/a
2,6-Dinitrotoluene 1.14 3.00 52-120 52-120 30 n/a
2-Chloronaphthalene 0.248 1.00 42 - 120 42 - 120 30 n/a
2-Chlorophenol 0.220 1.00 48 - 120 48 - 120 30 n/a
2-Methylphenol (o-Cresol) 0.211 1.00 44 - 120 44 - 120 30 n/a
2-Nitroaniline 1.46 3.00 31-120 31-120 30 n/a
2-Nitrophenol 0.263 3.00 47 -120 47 - 120 30 n/a
3,3'-Dichlorobenzidine 1.77 5.00 44 -120 44 - 120 30 n/a
3-Methylphenol & 4-Methylphenol (m&p-Cresol) n/a n/a n/a n/a n/a n/a
3-Methylphenol (m-Cresol) n/a n/a n/a n/a n/a n/a
3-Nitroaniline 1.53 3.00 36-120 36-120 30 n/a
4-Bromophenyl-phenyl ether 0.238 1.00 56 - 120 56 - 120 30 n/a
4-Chloro-3-methylphenol 1.12 3.00 59-120 59-120 30 n/a
4-Chloroaniline 1.73 5.00 10-132 10- 132 30 n/a
4-Methylphenol (p-Cresol) 0.468 2.00 48 - 120 48 - 120 30 n/a
4-Nitroaniline 2.02 3.00 25-132 25-132 30 n/a
4-Nitrophenol 1.75 10.0 44 - 129 44 - 129 30 n/a
Aniline 0.973 1.00 21-120 21-120 30 n/a
Benzoic acid 3.92 3.92 37-120 37-120 30 n/a
Benzyl alcohol 0.552 0.552 26 - 120 26 - 120 30 n/a
bis(2-Chloroethoxy)methane 0.237 1.00 48 - 120 48 - 120 30 n/a
bis(2-Chloroethyl)ether 0.248 1.00 50- 120 50- 120 30 n/a
bis(2-Ethylhexyl)phthalate 2.14 3.00 58-120 58-120 30 n/a
Butylbenzyl phthalate 0.299 1.00 54 -120 54 -120 30 n/a
Dibenzofuran 0.309 1.00 36-120 36-120 30 n/a
Diethyl phthalate 0.273 1.00 60-120 60 - 120 30 n/a
Dimethyl phthalate 0.259 1.00 61-120 61-120 30 n/a
Di-n-butyl phthalate 0.291 1.00 65-120 65-120 30 n/a
Dinitro-o-cresol (4,6-Dinitro-2-methylphenol) 3.61 10.0 56-120 56 - 120 30 n/a
Di-n-octyl phthalate 0.268 1.00 62-120 62-120 30 n/a
Hexachlorobenzene 0.280 1.00 54-120 54-120 30 n/a
Hexachlorocyclopentadiene 1.08 5.00 16 - 120 16 - 120 30 n/a
Hexachloroethane 0.300 2.00 18-120 18-120 30 n/a
Isophorone 0.423 1.00 57-120 57-120 30 n/a
Nitrobenzene 0.253 1.00 49-120 49-120 30 n/a
n-Nitrosodimethylamine 133 3.00 41-120 41-120 30 n/a
n-Nitrosodi-n-propylamine 0.269 1.00 50-120 50-120 30 n/a
n-Nitrosodiphenylamine 0.299 1.00 48 - 120 48 - 120 30 n/a
Pentachlorophenol 1.89 10.0 40- 131 40-131 30 n/a
Phenol 0.271 1.00 48-120 48-120 30 n/a
Polycyclic Aromatic Hydrocarbons (PAHs) by SW8270D-SIM (ug/L)
1-Methylnaphthalene 0.00313 0.0100 29-120 29-120 30 n/a
2-Methylnaphthalene 0.00384 0.0100 37-120 37-120 30 n/a
Acenaphthene 0.00311 0.0100 41-120 41-120 30 n/a
Acenaphthylene 0.00317 0.0100 41-120 41-120 30 n/a
Anthracene 0.00248 0.0100 40- 120 40- 120 30 n/a
Benzo(a)anthracene 0.00347 0.0100 42 - 120 42 -120 30 n/a
Benzo(a)pyrene 0.00237 0.0100 35-120 35-120 30 n/a
Benzo(b)fluoranthene 0.00356 0.0100 44 - 120 44 - 120 30 n/a
Benzo(g,h,i)perylene 0.00312 0.0100 38-120 38-120 30 n/a
Benzo(k)fluoranthene 0.00345 0.0100 50- 120 50- 120 30 n/a
Chrysene 0.00313 0.0100 44 - 120 44 - 120 30 n/a
Dibenzo(a,h)anthracene 0.00303 0.0100 34-120 34-120 30 n/a
Fluoranthene 0.00337 0.0100 45-120 45-120 30 n/a
Fluorene 0.00317 0.0100 43-120 43-120 30 n/a
Indeno(1,2,3-c,d)pyrene 0.00334 0.0100 37-120 37-120 30 n/a
Naphthalene 0.00740 0.0100 37-120 37-120 30 n/a
Phenanthrene 0.00299 0.0100 41-120 41-120 30 n/a
Pyrene 0.00417 0.0100 41-120 41-120 30 n/a
Table A-3
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Table A-3. Measurement Quality Objectives for Groundwater Samples

Bremerton Gas Works Site
Bremerton, Washington

Total Benzofluoranthenes (b,j,k) 0.00356 0.0100 46 - 120 46 - 120 30 n/a
Total HPAH n/a n/a n/a n/a n/a n/a
Total LPAH n/a n/a n/a n/a n/a n/a
Total PAH n/a n/a n/a n/a n/a n/a
Petroleum Hydrocarbons by NWTPH-HCID (ug/L)
Gasoline Range Hydrocarbons n/a 250 n/a n/a n/a n/a
Diesel Range Hydrocarbons 30 500 n/a n/a n/a n/a
Oil Range Hydrocarbons 50 1000 n/a n/a n/a n/a

Notes:

" _ Based on current laboratory control criteria. Some values may vary slightly between instruments and can be subject to change as the laboratory updates the

charted values periodically.

%R - Percent recovery

LCS/LCSD - Laboratory control samples and laboratory control sample duplicate
MDL - Method detection limit

mg/L - milligram per liter

MRL - Method reporting limit

MS/MSD - Matrix spike and matrix spike duplicate

n/a- not applicable

RPD - Relative percent difference

tbd - to be determined

Aspect Consulting
04/17/15
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Table A-4. Soil Sampling and Analysis Approach — Shallow Soil Investigation
Bremerton Gas Works Site
Bremerton, Washington

Soil Sample Chemical Analysis
Target Exploration VOCs SVOCs
Exploration | Exploration Depth Sample Depth | Full Full
Type Identification |Primary Exploration Objective (feet bgs)* (feet bgs)* List [BTEX | List [PAHs | Cyanide | Metals® | Pesticides | PCBs |Location Modification Decision Criteria
Shallow Test TP-01 Characterize shoreline fill material and evaluate 6 03 v v
Pit shallow soil quality at the top of the bluff on the
northern edge of the primary MGP operations area 3-6 v v Access only
Shallow Test TP-02 Characterize shoreline fill material and evaluate 6 03 v v v v v
Pit shallow soil quality at the top of the bluff on the
northern edge of the primary MGP operations area 3-6 v v v v v'v" |Access only
Sha”O\-N Test TP-03 Characterize shoreline fill material and evaluate 6 03 v v
Pit shallow soil quality at the top of the bluff on the
northern edge of the primary MGP operations area 3-6 v v Access only
Shallow Test 0-3 v v
Pit TP-04 Evaluate shallow soil quality in the former petroleum 6 May be modified based on the geophysical surveys if
storage area 3-6 v v underground features are identified
Shallow Test 0-3 v v
Pit TP-05 Evaluate shallow soil quality in the former petroleum 6 May be modified based on the geophysical surveys if
storage area 3-6 v v underground features are identified
Shallow Test 0-3 v v
Pit TP-06 Evaluate shallow soil quality in the former petroleum 6 May be modified based on the geophysical surveys if
storage area 3-6 v v underground features are identified
Shallow Test 0-3 v v
Pit TP-07 Evaluate shallow soil quality in the former petroleum 6 May be modified based on the geophysical surveys if
storage area 3-6 v v underground features are identified
Shallow Test 0-3 v v
Pit TP-08 Evaluate shallow soil quality in the former petroleum 6 May be modified based on the geophysical surveys if
storage area in the vicinity of the residue cistern 3-6 v v underground features are identified
Shallow Test 0-3 v v v
: TP-09 Evaluate shallow soil quality in the vicinity of the 6 May be modified based on the geophysical surveys if
Pit
former tar wells 3-6 v v v underground features are identified
Shallow Test 0-3 v v v v v v
Pit TP-10 Evaluate shallow soil quality in the vicinity of the 6 May be modified based on the geophysical surveys if
former purifiers 3-6 v v v v v v'v" |underground features are identified

Aspect Consulting Table A-4
4/15/2015 Draft RI/FS Work Plan - Upland SQAPP
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Table A-4. Soil Sampling and Analysis Approach — Shallow Soil Investigation
Bremerton Gas Works Site
Bremerton, Washington

Soil Sample Chemical Analysis
Target Exploration VOCs SVOCs
Exploration | Exploration Depth Sample Depth | Full Full
Type Identification |Primary Exploration Objective (feet bgs)* (feet bgs)* List [BTEX | List [PAHs | Cyanide | Metals® | Pesticides | PCBs |Location Modification Decision Criteria
Shallow Test 0-3 v v
Pit TP-11 Evaluate shallow soil quality in the former finished 6 May be modified based on the geophysical surveys if
gas and/or byproduct storage tanks area 3-6 v v underground features are identified
Shallow Test 0-3 v v v v v
Pit TP-12 Evaluate shallow soil quality in the former finished 6 May be modified based on the geophysical surveys if
gas and/or byproduct storage tanks area 3-6 v v v v v'v" |underground features are identified
Shallow Test Evaluate shallow soil quality at the eastern edge of 0-3 v v v
Pit TP-13 the primary MGP operations area and at the western 6 May be modified based on the geophysical surveys if
edge of the ravine fill area 3-6 v v v underground features are identified
Shallow Test Evaluate shallow soil quality at the eastern edge of 0-3 v v
Pit TP-14 the primary MGP operations area and at the western 6 May be modified based on the geophysical surveys if
edge of the ravine fill area 3-6 v v underground features are identified
Shallow Test Evaluate shallow soil quality at the western edge of 0-3 v v v v v
pit TP-15 the former bulk fuel storage area and along the 6
former storm sewer and petroleum product lines May be modified based on the geophysical surveys if
and characterize shallow ravine fill 3-6 v v v v v'v" |underground features are identified
Characterize shallow ravine fill and evaluate shallow
Shallow Test TP-16 soil quality near the former bulk fuel storage area 6 0-3 v v
Pit and along the former storm sewer and petroleum May be modified based on the geophysical surveys if
product lines 3-6 v v underground features are identified
Shallow Test 0-3 v v v v v v
Pit TP-17 6 May be modified based on the geophysical surveys if
Characterize shallow ravine fill 3-6 v v v v v v'v" |underground features are identified
Shallow Test Characterize shallow ravine fill and evaluate shallow 0-3 v v
Pit TP-18 soil quality near the former storm sewer and 6 May be modified based on the geophysical surveys if
petroleum product lines 3-6 v v underground features are identified
Shallow Test Characterize shallow ravein fil and evalute shallow 0-3 v v
Pit TP-19 soil quality on the eastern portion of the Sesko 6 May be modified based on the geophysical surveys if
Property 3-6 v v underground features are identified
Shallow Test TP-20 Characterize shoreline fill material and evalaute 6 03 v v v v v
Pit shallow soil quality at the top of the bluff on the
northern edge of the primary MGP operations area 3-6 v v v v v'v" |Access only
Shallow Test P21 Characterize shallow soil quality in the former 6 0-3 v v v v v N _ _
Pit vicinity of the Gas Holder and Scrubber May be modified based on the geophysical surveys if
3-6 v v v v v'v" |underground features are identified

Aspect Consulting Table A-4
4/15/2015 Draft RI/FS Work Plan - Upland SQAPP
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Table A-4. Soil Sampling and Analysis Approach — Shallow Soil Investigation
Bremerton Gas Works Site
Bremerton, Washington

Soil Sample Chemical Analysis
Target Exploration VOCs SVOCs
Exploration | Exploration Depth Sample Depth | Full Full
Type Identification |Primary Exploration Objective (feet bgs)" (feet bgs)* List |BTEX | List |PAHs | Cyanide | Metals® | Pesticides | PCBs |Location Modification Decision Criteria
Shallow Test 0-3 v v v v v
Pit TP-22 Characterize shallow soil quality and ravine fill 6
material on the eastern side of the Sesko Property 3-6 v v v v v'v" |Access only
Shallow Test 0-3 v v
Pit TP-23 Characterize shallow soil quality and ravine fill 6
material on the eastern side of the Sesko Property 3-6 v v Access only
Characterize shoreline fill material and evalaute
Shallow Test TP-24 shallow soil quality at the top of the bluff/ravine fill 6 03 v v v v v v
Pit on the northeast side of the primary MGP operations
area 3-6 v v v v v v'v' |Access only
Shallow Test TP-25 Characterize shoreline fill material and evalaute 6 03 v v
Pit shallow soil quality at the top of the bluff on the
northeast side of the primary MGP operations area 3-6 v v Access only
Shallow Test P26 6 0-3 v v May be modified based on the results of the geophysical
Pit Characterize shallow soil quality in the vicinity of the surveys to be located south of any identified/suspected
drip tank and the manufactured gas distribution line 3-6 v v manufactured gas piping and/or the Drip Tank
Shallow Test 0-3 v v v v v
Pit TP-27 Characterize shallow soil quality beneath the former 6
coal/coke briquette storage slab 3-6 v v v v v'v" |Access only
Shallow Test 0-3 v v v
Pit TP-28 Characterize shallow soil quality in the vicinity of 6
piping connections to finished gas storage tanks 3-6 v v v Access only
0-4 vv v
Shallow Soil SB.01 Evaluate shallow soil quality adjacent to the former 16 4-8 v v
Boring coal/coke briquette storage area 8-12
12-16 v v Access or refusal only
0-4 vv v
Shallow Soil $B-02 Evaluate shallow soil quality adjacent to the former 16 4-8 vv v
Boring coal/coke briquette storage area 8-12
12-16 v v Access or refusal only
0-4 v v v v
Shallow Soil $B.03 Evaluate shallow soil quality near the former gas 16 4-8 v v v v
Boring distribution piping 8-12 May be modified based on the geophyscial surveys if piping
12-16 vV v vV v'v" |location is identified
0-4 vv v
. Evaluate shallow soil quality near the former Gas
Shallow Soil . 4-8 v v
. SB-04 Works driveway, west of the gas storage tanks, and 16
Boring . L . . 8-12
in area currently used for light industrial operations
12-16 v v Access or refusal only
Aspect Consulting Table A-4
4/15/2015 Draft RI/FS Work Plan - Upland SQAPP
V:\080239 Bremerton Former MGP Site\Deliverables\RI FS Workplan\EPA Draft\Appendices\A Upland SQAPP\SQAPP Tables.xIsxSQAPP Tables.xIsx Page 3 of 6

DNR-00050058



Table A-4. Soil Sampling and Analysis Approach — Shallow Soil Investigation
Bremerton Gas Works Site
Bremerton, Washington

Soil Sample Chemical Analysis
Target Exploration VOCs SVOCs
Exploration | Exploration Depth Sample Depth | Full Full
Type Identification |Primary Exploration Objective (feet bgs)* (feet bgs)* List [BTEX | List [PAHs | Cyanide | Metals® | Pesticides | PCBs |Location Modification Decision Criteria
0-4 v v
) Evaluate shallow soil quality and investigate the 4-8 vV v
Shallow Soil .
Borin SB-05 presence of NAPL in the area of the reported former 16
g tar pit 8-12 May be modified based on the geophysical surveys if
12-16 v v subsurface anomalies are identified
- Vv v
. Evaluate shallow soil quality and investigate the 04
Shallow Soil $B-06 f NAPL in th f th ted 16 48 A 4
Boring L:)resc-atnce ° N the area ot the reported former 8-12 May be modified based on the geophysical surveys if
arpl 12-16 v v subsurface anomalies are identified
0-4 v v
shallow Soil Evaluate shallow soil quality and investigate the
. SB-07 presence of NAPL in the area of the reported former 16 4-8 ad v
Boring tar pit 8-12 May be modified based on the geophysical surveys if
12-16 v v subsurface anomalies are identified
Evaluate shall il quality and investigate th 04 1l Y
Shallow Soil valuate shallow s-0| quality and investigate the s 7 —~
. SB-08 presence of NAPL in the area of the reported former 16 . . .
Boring tar pit 8-12 May be modified based on the geophysical surveys if
P 12-16 v v subsurface anomalies are identified
Evaluate shall il quality and investigate th 04 il Y
Shallow Soil valuate shallow s-0| quality and investigate the 738 2% ~
. SB-09 presence of NAPL in the area of the reported former 16 . . .
Boring . 8-12 May be modified based on the geophysical surveys if
tar pit . . .
12-16 v v subsurface anomalies are identified
Evaluate shall il quality south of the pri 04 i Y
shallow Soil valuate shallow so! quality sou _ of the prlma_ry 73 —~7 ~
. SB-10 former MGP operations area and in the approximate 16 o . .
Boring . . 8-12 May be modified based on the geophsyical surveys if the
vicinity of the petroleum product line ] . ) .
12-16 v v petroleum product line location can be identified
Evaluate shall il quality south of the pri 04 1l Y Y Y
Shallow Soil valuate shallow so! quality sou - of the prlma-ry s 7 —~ 7 —
. SB-11 former MGP operations area and in the approximate 16 . . .
Boring vicinity of the petroleum product line 8-12 May be modified based on the geophsyical surveys if the
Y P P 12-16 v v v v'v' |petroleum product line location can be identified
Evaluate shall il quality south of the pri 04 il Y
Shallow Soil valuate shallow so! quality sou - of the prlma-ry 78 2% =
. SB-12 former MGP operations area and in the approximate 16 . . .
Boring L . 8-12 May be modified based on the geophsyical surveys if the
vicinity of the petroleum product line ] . ) o
12-16 v v petroleum product line location can be identified
0-4 v v
Shallow Soil $B-13 Evaluate shallow soil quality in the vicinity of the drip 16 4-8 vv v May be modified based on the geophysical surveys if the
Boring tank along the manufactured gas distribution line 8-12 manufactured gas distribution line and/or drip tank
12-16 v v locations can be identified
0-4 vv v
Shallow Soil .14 Evaluate shallow soil quality south of the primary 16 4-8 v v
Boring former MGP operations area 8-12
12-16 v v Access or refusal only
Aspect Consulting Table A-4
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Table A-4. Soil Sampling and Analysis Approach — Shallow Soil Investigation
Bremerton Gas Works Site
Bremerton, Washington

Soil Sample Chemical Analysis
Target Exploration VOCs SVOCs
Exploration | Exploration Depth Sample Depth | Full Full
Type Identification |Primary Exploration Objective (feet bgs)* (feet bgs)* List [BTEX | List [PAHs | Cyanide | Metals® | Pesticides | PCBs |Location Modification Decision Criteria
0-4 vv v
Shallow Soil SB.15 Evaluate shallow soil quality south of the primary 16 4-8 v v
Boring former MGP operations area 8-12
12-16 v v Access or refusal only
0-4 v v
shallow Soil Evaluate shallow soil quality near the finished gas 48 Vv v
. SB-16 storage and/or byproduct storage tanks and 16
Boring distribution piping 812 May be modified based on the geophysical surveys if
12-16 v v underground features are identified
0-4 v v
Shallow Soil SB-17 Evaluate shallow soil quality in the vicinity of the drip 16 4-8 vv v May be modified based on the geophysical surveys if the
Boring tank along the manufactured gas distribution line 8-12 manufactured gas distribution line and/or drip tank
12-16 v v locations can be identified
Evaluate shall il quality in the pri f 04 il Y
Shallow Soil valuate s _a ow soil qua | Yln e primary former 738 2% ~
. SB-18 MGP opertions area, specifically, near the former gas 16 o . .
Boring holder 8-12 May be modified based on the geophysical surveys if
12-16 v v underground features are identified
Evaluate shall il quality in the pri f 04 1l Y
Shallow Soil valuate s a- ow soil quali -y-ln e primary former s 7 —~
. SB-19 MGP operations area, specifically, near the former 16 o . .
Boring furnaces 8-12 May be modified based on the geophysical surveys if
12-16 v v underground features are identified
Evaluate shall il quality in the pri f 04 1l Y
Shallow Soil valuate s a- ow soil quali -y-ln e primary former s 7 —~
. SB-20 MGP operations area, specifically, near the former 16 . . .
Boring .. 8-12 May be modified based on the geophysical surveys if
furnaces and process piping . o
12-16 v v underground features are identified
Evaluate shall il quality in the pri f 04 il Y
Shallow Soil valuate s _a ow soil qua | Yln e primary former 738 2% ~
. SB-21 MGP opertions area, specifically near the former gas 16 o . .
Boring holder 8-12 May be modified based on the geophysical surveys if
12-16 v v underground features are identified
Evaluate shall il quality in the pri f 04 1l Y
Shallow Soil valuate s -a ow soil qua | Yln e primary former s 7 —~
. SB-22 MGP opertions area, specifically near the former gas 16 o . .
Boring holder 8-12 May be modified based on the geophysical surveys if
12-16 v v underground features are identified
Evaluate shall il quality in the pri f 04 1l Y
Shallow Soil valuate s a- ow soil quality in the p-rlr:nary ormer s 7 —~
. SB-23 MGP operations area, between the finished gas 16 . . .
Boring and/or byproduct storage tanks and the ravine 8-12 May be modified based on the geophysical surveys if
vP & 12-16 v v underground features are identified
Aspect Consulting Table A4
4/15/2015 Draft RI/FS Work Plan - Upland SQAPP
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Table A-4. Soil Sampling and Analysis Approach — Shallow Soil Investigation
Bremerton Gas Works Site
Bremerton, Washington

Soil Sample Chemical Analysis
Target Exploration VOCs SVOCs
Exploration | Exploration Depth Sample Depth | Full Full
Type Identification |Primary Exploration Objective (feet bgs)* (feet bgs)* List [BTEX | List [PAHs | Cyanide | Metals® | Pesticides | PCBs |Location Modification Decision Criteria
Evaluate shall il quality in the pri f 04 i Y
Shallow Soil valuate s a- ow soil quality in the p-rlr:nary ormer s 7 —~
. SB-24 MGP operations area, between the finished gas 16 . . .
Boring . 8-12 May be modified based on the geophysical surveys if
and/or byproduct storage tanks and the ravine . >
12-16 v v underground features are identified
Evaluate shall il qualit the eastern edge of 04 i Y
Shallow Soil valuate shallow soi qu_al Y near e_eas ern_e_ _ge o} 738 % ~
. SB-25 the former MGP operations area and in the vicinity 16 o . .
Boring - 8-12 May be modified based on the geophysical surveys if
of petroleum product piping . >
12-16 v v underground features are identified
0-4 v v
Shallow Soil SB26 Evaluate shallow soil quality to the south of the 16 4-8 vV v
Boring former bulk fuel storage area 8-12
12-16 v v Access or refusal only
0-4 v v
Sha”O\-N Soil SB27 Evaluate shallow soil quality to the south of the 16 48 Vv v
Boring former bulk fuel storage area 210
12-16 v v Access or refusal only
0-4 v v
Shallow Soil g8 Evaluate shallow soil quality to the north of the 16 4-8 v v
Boring former bulk fuel storage area 8-12
12-16 v v Access or refusal only
0-4 v v
Shallow Soil .29 Evaluate shallow soil quality to the north of the 16 4-8 v v
Boring former bulk fuel storage area 8-12
12-16 v v Access or refusal only
Evaluate shall il qualit the f 04 i Y
valuate shallow soil quality near the former
Shallow Soil . 9 ¥ 4-8 v v
Borin SB-30 coal/coke briquette storage area and at the western 16 510
g edge of the former MGP operations area
12-16 v v Access or refusal only
Notes: BTEX = benzene, toluene, ethylbenzene and xylenes
PAHs = polycyclic aromatic hydrocarbons
SVOCs = semivolatile organic compounds
TBD =to be determined
VOCs = volatile organic compounds
v" =Indicates planned chemical analysis
v'v" =Indicates contingent chemical analysis. For VOCs: Soil samples collected from the shallow soil borings will be submitted for analysis of the full list of VOCs if elevated levels of volatile organic vapors are identified through field screening

using the photoionization detector. For Pesticides and PCBs: Deeper soil samples will be submitted for analysis of pesticides or PCBs if those contaminants are detected in shallow soil samples from the same sample location.
1 Target exploration and sample depth in feet below ground surface (bgs)
2 Metals include antimony, arsenic, cadmium, total chromium, cobalt, copper, lead, manganese, nickel, thallium, vanadium and zinc.

Aspect Consulting Table A-4
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Table A-5. Proposed Exploration Location Coordinates
Bremerton Gas Works Site
Bremerton, Washington

Exploration
Identification Exploration Type X-coordinate Y-coordinate
TP-01 Test Pit 1193701.2944 216266.6050
TP-02 Test Pit 1193736.0166 216261.9175
TP-03 Test Pit 1193772.3013 216260.7022
TP-04 Test Pit 1193816.2250 216241.4314
TP-05 Test Pit 1193851.2944 216224.4175
TP-06 Test Pit 1193875.2527 216200.9800
TP-07 Test Pit 1193875.0791 216184.1397
TP-08 Test Pit 1193875.6000 216164.8689
TP-09 Test Pit 1193849.9923 216156.2751
TP-10 Test Pit 1193813.3170 216146.7265
TP-11 Test Pit 1193809.1937 216113.8706
TP-12 Test Pit 1193808.7597 216057.8810
TP-13 Test Pit 1193872.3448 216114.3915
TP-14 Test Pit 1193871.2597 216080.9713
TP-15 Test Pit 1193885.5826 216048.4192
TP-16 Test Pit 1193908.5861 216062.9592
TP-17 Test Pit 1193912.5971 216129.4160
TP-18 Test Pit 1193939.6191 216097.8984
TP-19 Test Pit 1193955.0270 216064.4783
TP-20 Test Pit 1193833.9333 216263.3064
TP-21 Test Pit 1193815.0097 216202.6293
TP-22 Test Pit 1193956.9802 216123.9401
TP-23 Test Pit 1193972.1711 216157.7942
TP-24 Test Pit 1193910.1052 216194.9470
TP-25 Test Pit 1193901.5982 216222.5512
TP-26 Test Pit 1193758.2388 215943.2977
TP-27 Test Pit 1193736.8847 216211.5269
TP-28 Test Pit 1193777.5270 216110.6082
SB-01 Shallow Soil Boring 1193711.8534 216212.4404
SB-02 Shallow Soil Boring 1193735.8118 216162.7876
SB-03 Shallow Soil Boring 1193736.5062 216133.6209
SB-04 Shallow Soil Boring 1193742.0618 216083.2737
SB-05 Shallow Soil Boring 1193740.6729 216052.7181
SB-06 Shallow Soil Boring 1193729.4967 216033.3171
SB-07 Shallow Soil Boring 1193742.1920 216032.9916
SB-08 Shallow Soil Boring 1193752.5001 216033.5341
SB-09 Shallow Soil Boring 1193740.4559 216013.4603
SB-10 Shallow Soil Boring 1193730.4298 215978.8683
SB-11 Shallow Soil Boring 1193781.6451 215977.3058
SB-12 Shallow Soil Boring 1193833.5548 215977.3058
SB-13 Shallow Soil Boring 1193767.6173 215942.4100
SB-14 Shallow Soil Boring 1193785.0522 216012.2667
SB-15 Shallow Soil Boring 1193839.3057 216014.3284
SB-16 Shallow Soil Boring 1193777.4263 216080.5755
SB-17 Shallow Soil Boring 1193789.4923 215942.1206
SB-18 Shallow Soil Boring 1193796.5236 216178.6658
SB-19 Shallow Soil Boring 1193761.1503 216217.2942

Aspect Consulting Table A-5
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Table A-5. Proposed Exploration Location Coordinates
Bremerton Gas Works Site
Bremerton, Washington

Aspect Consulting
04/17/15
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SB-20 Shallow Soil Boring 1193786.9750 216209.0477
SB-21 Shallow Soil Boring 1193834.7180 216206.0095
SB-22 Shallow Soil Boring 1193838.8413 216171.0703
SB-23 Shallow Soil Boring 1193840.5774 216113.7786
SB-24 Shallow Soil Boring 1193838.8413 216059.0911
SB-25 Shallow Soil Boring 1193882.2007 216017.3810
SB-26 Shallow Soil Boring 1193886.1069 215976.4956
SB-27 Shallow Soil Boring 1193941.5757 215974.6727
SB-28 Shallow Soil Boring 1193931.9402 216038.9956
SB-29 Shallow Soil Boring 1193909.2840 216040.0373
SB-30 Shallow Soil Boring 1193697.2054 216158.5156
MW-101-X Deep Monitoring Well 1193772.3562 215923.1269
MW-102-X Deep Monitoring Well 1193732.4256 216262.4498
MW-103-X Deep Monitoring Well 1193826.6096 216254.2033
MW-104-X Deep Monitoring Well 1193881.2971 216227.7276
MW-105-X Deep Monitoring Well 1193936.4187 216159.1512
MW-9WT Shallow Monitoring Well 1193691.6270 216250.2103
MW-10WT Shallow Monitoring Well 1193689.5437 216130.4186
MW-11WT Shallow Monitoring Well 1193690.0645 216034.0644
MW-12WT Shallow Monitoring Well 1193766.1062 215923.1269
MW-13WT Shallow Monitoring Well 1193879.1270 215954.3769
MW-14WT Shallow Monitoring Well 1193989.0228 216036.1478
MW-15WT Shallow Monitoring Well 1193946.8353 216162.1894
Notes:

Coordinate system is NAD83 State Plane North, feet
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Table A-6 - Soil Sampling and Analysis Approach — Deep Soil and Groundwater Investigation
Bremerton Gas Works Site
Bremerton, Washington

Soil Sample Analysis
Target Exploration
Exploration | Exploration Depth Sample Depth’ Physical
Type Identification |Primary Exploration Objective (feet bgs)1 VOCs PAHs Properties3 Location Modification Decision Criteria
Fill v v
Deep TBD Vadose Zone v v
Boring/Well MW-101-X |Evaluate deep soil quality, charactierize deep (minimum 75) Saturated WT v v May be modified based on the results of the geophysical
lithology, evaluate soil for the presence of NAPL, Deep WT/Aquitard v v surveys to be located south of any identified/suspected
define water-bearing zone(s) and aquitard(s) Other v v manufactured gas piping and/or the Drip Tank
Fill v v
Deep Evaluate deep soil quality, charactierize deep TBD Vadose Zone v v
. MW-102-X [lithology including vertical extent of shoreline fill, - Saturated WT v 4
Boring/Well . . (minimum 75) -
evaluate soil for the presence of NAPL, define water Deep WT/Aquitard v v
bearing zone(s) and aquitard(s) Other v v Access only
Fill v v
Deep Evaluate deep soil quality, charactierize deep TBD Vadose Zone v v
. MW-103-X |lithology including vertical extent of shoreline fill, L Saturated WT v 4
Boring/Well ] . (minimum 75) -
evaluate soil for the presence of NAPL, define water Deep WT/Aquitard v v
bearing zone(s) and aquitard(s) Other v v Access only
Evaluate deep soil quality, charactierize deep Fill v v
Deep lithology including vertical extent of TBD Vadose Zone v v
. MW-104-X [shoreline/ravine fill, evaluate soil for the presence . Saturated WT v v
Boring/Well . . (minimum 75) -
of NAPL, define water-bearing zone(s) and Deep WT/Aquitard v v
aquitard(s) Other 4 v Access only
Fill v v
Deep Evaluate deep soil quality, charactierize deep TBD Vadose Zone v v
Boring/Well MW-105-X [lithology including vertical extent of ravine fill, (minimum 55) Saturated WT v v
evaluate soil for the presence of NAPL, define water Deep WT/Aquitard v v May be modified based on the results of the geophysical
bearing zone(s) and aquitard(s) Other v v surveys
Evaluate lateral extent of COPCs in soil, Fill v v
Deep characterize deep lithology including nature and _
Boring/Well MW-SWT " lyertical extent of shoreline fill, if present, evaluate 45 Vadose Native v v
soil for the presence of NAPL, define characteristics ]
of shallow water-bearing zone Saturated Native v v Access only
Fill v v
Deep Evaluate lateral extent of COPCs in soil, _
Boring/Well MW-10WT [ haracterize deep lithology, evaluate soil for the 45 Vadose Native v v
presence of NAPL, define characteristics of shallow ]
water-bearing zone Saturated Native v v Access only
Fill v v
Deep Evaluate lateral extent of COPCs in soil, _
Boring/Well MW-1IWT [ haracterize deep lithology, evaluate soil for the 45 Vadose Native v v
presence of NAPL, define characteristics of shallow
. Saturated Native
water-bearing zone v v Access only
Aspect Consulting Table A-6
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Table A-6 - Soil Sampling and Analysis Approach — Deep Soil and Groundwater Investigation
Bremerton Gas Works Site
Bremerton, Washington

Soil Sample Analysis
Target Exploration
Exploration | Exploration Depth Sample Depth’ Physical
Type Identification |Primary Exploration Objective (feet bgs)1 VOCs PAHs Properties3 Location Modification Decision Criteria
Fill v v
Deep Evaluate lateral extent of COPCs in soil, _

Boring/Well MW-12WT | characterize deep lithology, evaluate soil for the 45 Vadose Native v v May be modified based on the results of the geophysical
presence of NAPL, define characteristics of shallow ] surveys to be located south of any identified/suspected
water-bearing zone Saturated Native v v manufactured gas piping and/or the Drip Tank

Fill v v
Deep Evaluate lateral extent of COPCs in soil, _

Boring/Well MW-13WT [ haracterize deep lithology, evaluate soil for the 45 Vadose Native v v
presence of NAPL, define characteristics of shallow .
water-bearing zone Saturated Native v v Access only

Fill v v
Deep Evaluate lateral extent of COPCs in soil, _

Boring/Well MW-14WT | characterize deep lithology, evaluate soil for the 45 Vadose Native v v
presence of NAPL, define characteristics of shallow .
water-bearing zone Saturated Native v v Access only

Fill v v
Deep Evaluate lateral extent of COPCs in soil, _

Boring/Well MW-15WT [ haracterize deep lithology and nature of ravine fill, 45 Vadose Native v v
evaluate soil for the presence of NAPL, define ] May be modified based on the results of the geophysical
characteristics of shallow water-bearing zone Saturated Native v v surveys

MW-16WT |Locations to be identified, in consultation with EPA, 45
Deep MW-17WT |based on the results of the shallow soil investigaton 45 To be determined, as necessary to address data gaps to meet
Boring/Well MW-18WT |to characterize groundwater in the interior of the 45 the objectives of the deep soil and groundwater investigation
MW-19WT |Upland ISA in the vicinity of identified sources of 45

Notes: BTEX = benzene, toluene, ethylbenzene and xylenes

PAHSs = polycyclic aromatic hydrocarbons
SVOCs = semivolatile organic compounds
TBD = to be determined
VOCs = volatile organic compounds

1 Target exploration depth in feet below ground surface (bgs). May be modified to target potential contaminated zones based on field observations.

2 Soil samples will be collected from these borings for chemical and physical analysis to meet the objectives of the deep soil and groundwater investigation. Sample collection depth will depend on field soil classification
and observations of contamination at the time of drilling.

3 Physical properties analysis consists of total organic carbon (TOC), grainsize, and Atterberg Limits

Aspect Consulting Table A-6
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Table A-7. Groundwater Sampling and Analysis Approach
Bremerton Gas Works Site
Bremerton, Washington

Total Groundwater Sample Chemical Analyses
Monitoring Well New or Existing |Depth (feet| Screen MNA Field
Identification Monitoring Well bgs) Length VOCs SVOCs PAHs Cyanide Metals' | Parameters’ Parameters’

MW-01 Existing 45 15 v v v v v v
MW-02 Existing 45 15 v v v v v v
MW-03 Existing 45 15 v v v v v v
MW-04 Existing 40 20 v v v v v v
MW-05 Existing 20 15 v v v v v v
MW-06 Existing 35 20 v v v v v v
MW-07 Existing 35 20 v v v v v v
MW-08 Existing 40 20 v v v v v v
MP04 Existing 40 10 v v v v v v
SP02 Existing 35 10 v v v v v v
MW-101-X New TBD 10 v v v v v v
MW-102-X New TBD 10 v v v v v v
MW-103-X New TBD 10 v v v v v To be v
MW-104-X New TBD 10 v v v v v determined v
MW-105-X New TBD 10 v v v v v v
MW-9WT New 50 15 v v v v v v
MW-10WT New 50 15 v v v v v v
MW-11WT New 50 15 v v v v v v
MW-12WT New 50 15 v v v v v v
MW-13WT New 50 15 v v v v v v
MW-14WT New 50 15 v v v v v v
MW-15WT New 50 15 v v v v v v
MW-16WT New v v v v v v
MW-17WT New To be determined Y Y Y Y d d
MW-18WT New v v v v v v
MW-19WT New v v v v v v

Notes: BTEX = benzeneg, toluene, ethylbenzene, and xylenes
PAHSs = polycyclic aromatic hydrocarbons
SVOCs = semivolatile organic compounds
TBD = to be determined
VOCs = volatile organic compounds

1 Metals include antimony, arsenic, cadmium, total chromium, hexavalent chromium, cobalt, copper, lead, manganese,
nickel, thallium, vanadium, and zinc.

2 Monitored Natural Attenuation (MNA) parameters, including dissolved organic carbon, nitrate, nitrite, sulfate, sulfide,
ferrous iron, dissolved manganese, and alkalinity, will be included in the analysis for a subset of these wells, to be
determined based on the final well construction and lcoations.

3 Field parameters consist of oxidation-reduction potential (Eh), dissolved oxygen, conductivity, temperature and pH.

Aspect Consulting Table A-7
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Table A-8. Analytical Methods, Sample Containers, Preservation, and Holding
Times Bremerton Gas Works Site

Bremerton, Washington

Aspect Consulting
04/17115

V:\080239 Bremerton Former MGP Site\Deliverables\RI FS Workplan\EPA Draft\Appendices\A Upland SQAPP\SQAPP Tables.xlsxSQAPP Tables.xlsx

Sample Preservation
Matrix | Analytical Parameter | Analytical Method Sample Container No. Containers Requirements Holding Time
14 days for
Petroleum Hydrocarbon extraction; 40 days
Identification NWTPH-HCID 8 ounce jar 1 4°C +2°C for analysis
4°C +£2°C, Freeze within
48 hours to <-7°C,
Method 5035A, 40-ml Methanol, Sodium
VOCs Method 8260C vials, 2 ounce jar 5 Bisulfate 14 days
14 days for
extraction; 40 days
Low-level PAHs Method 8270D-SIM 8 ounce jar 1 4°C +2°C for analysis
6 months, Hg-28
_ Metals Method 200.8/7471A 4 ounce jar 1 4°C +2°C days
° 14 days for
o SVOCs Method 8270D 8 ounce jar 1 4°C +2°C extraction; 40 days
14 days for
Pesticides Method 8081B 8 ounce jar 1 4°C +2°C extraction; 40 days
14 days for
PCBs Method 8082 8 ounce jar 1 4°C +2°C extraction; 40 days
Cyanide Method 9012 4 ounce jar 1 4°C +2°C 14 days
Grain Size ASTM D422 8 ounce jar 4 none n/a
Atterberg Limits ASTM D4318 8 ounce jar 2 none n/a
Total Organic Carbon Plumb 4 ounce jar 1 4°C +2°C 14 days
Petroleum Hydrocarbon 500-mL Amber Glass, 40 7 days for extraction,
Identification NWTPH-HCID mL VOA vial 2 ea 4°C +2°C, HCI 40 days for analysis
4°C £2°C, 2 with
VOCs Method 8260C 40-mL VOA Vials 3 HCI pH < 2, 2 without HCI| 14 days for analysis
7 days for extraction,
Low-level PAHs Method 8270D-SIM 500-mL Amber Glass 2 4°C +2°C 40 days for analysis
5 SVOCs with low-level 7 days for extraction,
§ PAHs Method 8270D 500-mL Amber Glass 2 4°C +2°C 40 days for analysis
S Metals, total/dissolved 4°C £2°C, HNO3 pH <2
3 (field filter) Method 200.7/200.8 500-mL HDPE 1 (after filtration) 180 days
1] 4°C +2°C, Zinc Acetate
and NaOH pH > 9 (after
Dissolved Sulfide Method 376.2 500-mL HDPE 1 filtration) 7 days
Cyanide, Total SM4500-CN 500-mL HDPE 1 NaOH, pH>12 14 days
Dissolved Organic H2S04 ph<2, <6°C, (after
Carbon SM5310B 250-mL Amber glass 1 filtration) 28 days
Nitrogen as Nitrate 353.2/9056 500-mL HDPE 1 <6°C 48 hours
Nitrogen as Nitrite 353.2/9056 500-mL HDPE 1 <6°C 48 hours
Sulfate 300.0/9056 500-mL HDPE 1 <6°C 28 days
4°C £2°C, HNO3 pH < 2
Manganese, dissolved |Method 200.7/200.8 500-mL HDPE 1 (after filtration) 180 days
Alkalinity SM 2320B-97 500-mL HDPE 1 <6°C 14 days
Table A-8
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2) Locations and dimensions of historical features are based
on historical information of varying accuracy, including maps and
sketches not to scale.

3)Tar pit dimensions and location best estimate based on recollections
of former residents. May have been located further north than shown.

4) Figure created using color to identify features, printing or
reproduction should mantain color settings for best accuracy.
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— : | 1) Extent of approximate fill based on boring logs, historical
aerial photographs, and current topography/bathymetry.

2) Locations and dimensions of historical features are based
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of former residents. May have been located further north than shown.
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NAspect
BORING LOG sesr__or___

LOCATION OF BORING PROJECT NO. BORING NO.

PROJECT NAME

SKETCH OF LOCATION DRILLING METHOD:

LOGGED BY:

DRILLER:

SAMPLING METHOD:

HAMMER WEIGHT/SAMPLER DIAMETER

OBSERVATION WELL INSTALL YES NO START FINISH
WATER LEVEL TIME TIME
TIME
DATE DATE DATE
DATUM GRADE CASING DEPTH
ELEV.
SIZE (%) g = SURFACE CONDITION
T E + >
w z
7 £ = i gy | £
1 it it [ =
w E o T /C - < % =
g | ol g 08| | 302 | 26| 3
zZ 2 2 g E T o = o E » DESCRIPTION: Density, moisture, color, minor,
o = o O
© - T % @ o 8 2 MAJOR CONSTITUENT.
@
= E 5 NON-SOIL SUBSTANCES: Odor, staining, sheen, scrap, slag, etc. DRILL ACTION
o =
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CONSULTING

GROUNDWATER SAMPLING RECORD WELL NUMBER: Page: of
Project Name: Project Number:
Date: Starting Water Level (ft TOC):
Developed by: Casing Stickup (ft):
Measuring Point of Well: Total Depth (ft TOC):
Screened Interval (ft. TOC) Casing Diameter (inches):
Filter Pack Interval (ft. TOC)
Casing Volume (ft Water) x (Lpfv)(gpf) = (L)(gal)
Casing volumes: 2"=0.16 gpf 4" = 0.65 gpf 6" =1.47 gpf Sample Intake Depth (ft TOC):
2"=0.62 Lpf 4" =246 Lpf 6" = 5.56 Lpf
PURGING MEASUREMENTS
i Typical Stable and
Criteria: 8,405 Lpm  minimaland na + 3% +10% + 01 10 mV +10%
; Cumul. Water Specific Dissolved Eh s
Time Volume Purge Rate L] Temp. Conductivity | Oxygen pH ORP Turbidity Comments
(galorlL) (gpm or Lpm) (ft) (CorF) (US/em) (mg/L) (mv) (NTU)
Total Gallons Purged: Total Casing Volumes Removed:
Ending Water Level (ft TOC): Ending Total Depth (ft TOC):
SAMPLE INVENTORY
Time Volume Bottle Type Quantity Filtration |Preservation Appearance Remarks
Turbidity &
Color Sediment
METHODS
Sampling Equipment with IDs:
Purging Equipment: Decon Equipment:
Disposal of Discharged Water:
Observations/Comments:
I'\:\II L H mY Lol ol ﬂ o _,m’:
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TEST PIT LOG

\‘A\s ect P

CONSULTING T

LOCATION OF TEST PIT PROJECT NAME

SKETCH OF LOCATION PROJECT NO.
LOGGED BY
CONTRACTOR
TOTAL DEPTH
DEPTH TO WATER

_— =
|_
L = <C
] =

2| w 5 =

=l S S %

al § s £ [SOIL DESCRIPTION

1

2

3

4

5

6

7

8

9

10

Page
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CONSULTING

350 Madison Avenue North
Bainbridge Island, Washington 98110
(206) 780-9370

401 Second Avenue S, Suite 201
Seattle, Washington 98104

(206) 328-7443

WELL DEVELOPMENT RECORD

WELL NUMBER: Page:

Project Name:

Observor:

Screened Interval (ft. BGS)

Filter Pack Interval (ft. BGS)

Project Number: Date:

Developed by:

Measuring Point on Well:

Casing Stickup (ft):

Casing Size (in): Mtl & Scd ID (in) Starting Water Level (ft TOC):
Screen Size (in): Mtl & Scd ID (in) Starting Total Depth (ft TOC):
Screen Type: Casing Volume (ft water) x (gpf) = (gal)
Casing Volumes: 2"=0.16 gpf 4" =0.65 gpf 6" = 1.47 gpf
DEVELOPMENT MEASUREMENTS
Specific
Time C?n;ll:(l)'n\g)l' RatPeuEgem) Temp. | Conductance pH Turbidity Imh(cr)T:fVCL:)one Development Techniques
9 9p (umhos/cm)

Total Gallons Removed:

Total Casing Volumes Removed:

Ending Water Level (ft TOC):

Ending Total Depth (ft TOC):

METHODS

Cleaning Equipment:

Development Equipment:

Disposal of Discharged Water:

Observations/Comments:

C:\Users\mmaisen\Documents\Well Development Record2
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As-Built Well Completion Diagram

Project Number: Boring/Monitoring
Well Number: Sheet: of:
Project: Location:
Elevation: Drilling Contractor:
Drilling Method and Equipment Used: Logged By:
Water Levels: Completion
Start: Finish:
Ecology Well ID
Monument Type/Height
Soil Type/ Completion Well Cap Type
Depth Depths

Surface Seal Material

Seal Material

(list NSF/ANSI certification)

Well Casing ID

Type of Casing

Type of Connection

Filter Pack/Size

Filter Pack Interval

Well Screen ID

Type of Screen

Slot Size

Screen Interval

Centralizers

Diameter of Borehole

Sump

gram.dwg

Bottom of Boring

ASpethonsulting

earth+water
www.aspectconsulting.com

a limited liability company

Materials Used: Screen:
Sand: Bentonite:
Blank: Monument:
Concrete: Other:

Q:\_ACAD Standards\Standard Details\Well Dia
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Attachment B
Standard Operating Procedures
TABLE OF CONTENTS

e B-1 Field Documentation

e B-2 Decontamination

e B-3 Handling of Investigation-Derived Waste

e B-4 Low Flow Groundwater Sampling and Purging

e B-5 Monitoring Well Development

e B-6 Static Water Level Measurement

e B-7 Field Hydrocarbon Logging Methods and Sheen Test
e B-8 Direct Push Sample Collection and Processing

e B-9 NAPL Thickness Monitoring
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Standard Operating Procedure — Field Documentation

B-1 STANDARD OPERATING PROCEDURE

FIELD DOCUMENTATION
1.0 OBJECTIVE

The objective of this SOP is to regulate field documentation generated during the field effort that will

become part of the project file.

2.0 MATERIALS

¢ Field logbook/forms for each respective sampling type
e Waterproof pen

e Sample jars from prospective lab

e Waterproof labels for sample jars

e Daily log forms

e COCs (internal and external)

e Camera

3.0 PROCEDURES

Field Loghook and/or Forms

Field team members will keep a daily record of significant events, observations, and measurementsina
field logbook or on field forms. All field activities will be recorded on forms specific to the collection activity
and will be maintained by the Field Coordinator (FC). Field notes will be the main source of field
documentation for all field activities. The on-site field representative will record all information pertinent
to the investigation program. The sampling documentation will contain information on each sample
collected, and will include at a minimum the following information:

e Projectname

e Field personnel on site

e Facility visitors

o  Weather conditions

e Field observations and any deviations from the Upland SQAPP
e Maps and/or drawings

e Date and time sample collected

e Sampling method and description of activities

e Identification or serial numbers of instruments or equipment used
e Deviations from the Upland SQAPP

e Conferences associated with field sampling activities

Entries for each day will begin on a new page or form. The person recording information must enter the
date and time and initial each entry. Additional specific field reporting requirements and checklists for
each study are defined in the respective SOPs. In general, sufficient information will be recorded during

sampling so that reconstruction of the event can occur without relying on the memory of the field

personnel.
Attachment B — Standard Operating Procedures April 2015
Bremerton Gas Works Upland SQAPP 080239
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Standard Operating Procedure — Field Documentation
The field notes will be taken on water-resistant, durable paper for adverse field conditions. Notes will be

taken in indelible, waterproof blue or black ink. Errors will be corrected by crossing out with a single
line, dating, and initialing. Each form will be marked with the project name, number, and date. The field
forms will be scanned into Aspect’s project file directory as convenient during the sampling event or

upon completion of each sampling event.

Attachment B — Standard Operating Procedures April 2015
Bremerton Gas Works Upland SQAPP 080239
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Standard Operating Procedure — Decontamination

B-2 STANDARD OPERATING PROCEDURE

DECONTAMINATION
1.0 OBJECTIVE

The objective of this SOP is to describe decontamination procedures to be followed during the

performance of field activities.

2.0 MATERIALS

The following materials are required for performance of equipment decontamination:

e Scrub brush

e Alconox or equivalent soap
e Ethyl Acetate or Hexane

e De-ionized water

e  Water buckets

e Health and safety equipment

3.0 PROCEDURES

The following steps will be taken during decontamination of equipment and materials that may affect
sample quality:
1. Scrub with non-phosphate detergent

2. Rinse thoroughly with deionized water

In cases where product or oily sheen are encountered during sampling, the equipment and materials
will also be decontaminated with a solvent rinse using ethyl acetate or hexane, followed by an

additional rinse with deionized water.

4.0 NOTES

e Decontamination wastes will be disposed of according to project-specific considerations.
e Decontamination will be performed under level D health and safety procedures. Site-specific
conditions may require additional health and safety precautions.

Attachment B — Standard Operating Procedures April 2015
Bremerton Gas Works Upland SQAPP 080239
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Standard Operating Procedure — Handling of Investigation-Derived Waste

B-3 STANDARD OPERATING PROCEDURE

HANDLING OF INVESTIGATION-DERIVED WASTE
1.0 PURPOSE

Management of investigation-derived waste (IDW) minimizes the potential for the spread of hazardous
waste on site or off site through investigation activities. The purpose of this SOP is to provide

instructions for the proper management of contaminated materials derived from field investigations.

2.0 SCOPE

The procedures outlined are to be followed by all personnel who participate in site activities in areas

where IDW is generated.

Materials that are known or suspected to be contaminated with hazardous substances through the actions
of sample collection or personnel and equipment decontamination were said to be IDW. These wastes
include decontamination solutions, disposable equipment, drill cuttings and fluids, and groundwater
monitoring well development and purge waters. To the extent possible, the FC will attempt to minimize the
generation of these wastes through careful design of decontamination schemes and groundwater sampling

programs.

Testing conducted on soil and water investigation-derived wastes will show if they were also hazardous
wastes as defined by Resource Conservation and Recovery Act (RCRA). This will determine the proper

handling and ultimate disposal requirements.

The criteria for designating a substance as a hazardous waste, according to RCRA, are provided in 40 CFR
261.3. If IDW meet these criteria, RCRA requirements must be followed for packaging, labeling,
transporting, storing and record keeping as described in 40 CFR 262 34. Those wastes judged to
potentially meet the criteria for hazardous wastes, shall be stored in DOT-approved, 55-gallon steel

drums.

3.0 INVESTIGATION-DERIVED WASTE MANAGEMENT

Procedures that minimize the potential for the spread of hazardous waste include minimizing the volume
of waste generated, waste segregation, appropriate storage, and disposal, according to RCRA

requirements.
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Waste Minimization

Within the absolute constraints demanded by worker health and safety and project quality
assurance/quality control (QA/QC), the generation of IDW is to be limited. In the development of the
investigation work plan, each aspect of the investigation is to be reviewed to identify areas where
excess waste generation can be eliminated. General procedures that will eliminate waste include
avoidance of unnecessary exposure of materials to hazardous waste, and coordination of sampling

schedules to avoid repetitious purging of wells and use of sampling equipment.

Waste Segregation

Waste storage and handling procedures to be used depend on the type of generated waste. For this
reason, investigation-derived hazardous wastes described below will be segregated into separate,
55-gallon storage drums. Waste materials that are known to be free of hazardous waste
contamination (such as broken sample bottles or equipment containers and wrappings), must be
collected separately for disposal to municipal systems. Large plastic garbage or lawn and leaf bags

are useful for collecting this trash.

Decontamination Solutions

Decontamination solutions are generated from washing and rinsing of personal protective
equipment (PPE) and sampling equipment. Solutions considered investigation-derived wastes range
from detergents, organic solvents, and acids used to decontaminate small hand samplers to steam
cleaning rinsate used to wash drill rigs and other large equipment. These solutions are to be stored

in 55-gallon drums with bolt-sealed lids.

Soil Cuttings and Drilling Mud

Soil cuttings are solid to semi-solid soils generated during trenching activities, drilling for the
collection of subsurface soil samples, or the installation of monitoring wells. Depending on the type
of drilling, drilling fluids known as “muds” may be used to remove soil cuttings. Drilling fluids flushed
from boreholes must be directed into a settling section of a mud pit. This allows reuse of the
decanted fluids after removal of the settled sediments. Drill cuttings, whether generated with or
without drilling fluids, are to be removed with a flat-bottomed shovel and stored in 55-gallon drums

with bolt-sealed lids.
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Well Development and Purge Water

Well development and purge waters consists of groundwater removed from monitoring wells to
repair damage to the aquifer following well installation, obtain characteristic aquifer groundwater
samples, or measure aquifer hydraulic properties. The volume of groundwater to be generated will
determine the appropriate storage procedure. These activities can generate significant volumes of
groundwater depending on the well yield and the duration of the test or activity. Use of drums or
large-volume, portable tanks such “Baker Tanks” should be considered for temporary storage of

purge water.

Disposable Equipment

Disposable equipment includes used personal protective equipment such as Type coveralls, gloves,
booties, and APR cartridges, and some inexpensive sampling equipment such as trowels or

disposable bailers. This equipment will be disposed of as normal solid waste.

Waste Storage

The wastes that accumulate through investigations must be stored on site prior to disposal. An on-

site waste staging area should be designated to provide secure and controlled storage for the drums.

Storage Containers

Containers shall be DOT-approved (DOT 17H 18/16GA OH unlined), open top, steel drums. The lids
should lift completely off the drum, and be secured by a bolt ring. A sufficient number of drums
should be ordered to store all anticipated waste, including extra drums for solid waste and

decontamination water. Solid and liquid wastes are not to be mixed in the drums.

Pallets are often required to allow transport of filled drums to the staging area with a forklift.
Normal pallets are 3 x 4 feet and will hold two to three, 55-gallon drums, depending on the

filled weight. If pallets are required for drum transport or storage, Aspect

Consulting field personnel are responsible for ensuring that the empty drums are placed on pallets
before they are filled and that the lids are sealed on the drums with the bolt tighten ring after the

drums are filled.
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Drum Labeling

Each drum that is used will be assigned a unique number that will remain with that drum for the
life of the drum. This number will be written in permanent marker on the drum itself. Do not label
drum lids. Drum labels shall contain the following information:

e Waste accumulation start date

e  Well number or boring number, if applicable
e  Drum number

e Contents matrix (soil, water. slurry, etc.)

e Generation location

e Projectname

4.0 WASTE DISPOSAL

Final disposal of IDW will be determined after analytical results are received to identify if the waste

material could desighate as RCRA-hazardous waste.
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B-4 STANDARD OPERATING PROCEDURE
LOW FLOW GROUNDWATER SAMPLING AND PURGING

1.0 PURPOSE

The objective of this SOP is to describe the protocols for conducting low-flow groundwater sampling

and purging.

2.0 MATERIALS

e Project QAPP
e Groundwater Sampling Field Data Sheets and indelible ink pens
e Sample containers and labels as described in the project QAPP
e Insulated cooler(s) with ice
e Plastic Ziploc bags
e Bubble wrap
e Appropriate PPE and clothing as defined in the site Health and Safety Plan (HASP)
e  Water level indicator
e Interface probe
e Pump and tubing appropriate to well construction
e YSI 556 for collection of field parameters
e Turbidimeter
e Groundwater filters (if necessary for dissolved metals analysis)
e Decontamination supplies:
o Tap water
o Deionized water
o Alconox
o Scrub brushes
o Buckets, tubs, or similar

e COCforms
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3.0 PRE-SAMPLING PREPARATION

When possible, prior to entering the field, begin filling out the Groundwater Sampling Field Data Sheets
and sampling labels. This could include the project name, sampling location, and other standard

information.

4.0 SAMPLING PROCEDURE
1. Donthe required PPE as defined in the site HASP.

2. Prepare a decontamination area, if decontamination is required, in accordance with the
Decontamination SOP.

3. Check the well for any damage or evidence of tampering and record the observations on the field
data sheet.

4. Unlock and open the well monument and remove the well cap.
Measure and record the depth to water and record the measurement on the field data sheet.
Measure water level from reference point to the nearest 0.01 foot. If sheen or oil is observed on
the probe, determine presence/absence of NAPL with an interface probe. If NAPL is present,

measure product thickness, and go to step 17 (no sample collected).

6. Attach and secure the dedicated tubing to the sampling pump. Lower the tubing or pump,
depending on whether an aboveground (i.e. peristaltic) or in-well (i.e. submersible or bladder)
pump is appropriate given the well construction and depth to water, slowly into the well. Be
careful not to place the end of the tubing/pump intake on the bottom of the well because this
may disturb any sediment present in the bottom of the well.

7. Start pumping the well by selecting the lowest pump speed. Ideally, the pump rate should
equal the well recharge rate with little or no water level drawdown in the well (drawdown
shall be 0.3 foot or less).

8. During purging, the ultimate low-flow rate should be from 0.1 to 0.5 liters per minute.

Measure the pumping rate using a graduated cylinder and stop-watch or similar device. Record
the pumping rate and depth to water on the field data sheet or in the logbook.

9. During purging, monitor the field parameters (temperature, pH, turbidity, ORP, specific
conductance, and DO) approximately every 3 to 5 minutes. A flow-through cell or similar will be
used to monitor the field parameters. Begin measuring field parameters after the flow-through cell
has been “flushed” with purged groundwater twice.

10. The well is considered stabilized and ready for sample collection when the indicator parameters
have stabilized for three consecutive readings, as follows:

e 10.1forpH

e 13 percent for conductivity
e 110 percent for DO

e 110 percent for turbidity

e +10mV for ORP

11. The tubing/pump must not be removed from the well between purging and sampling.

Attachment B — Standard Operating Procedures April 2015
Bremerton Gas Works Upland SQAPP 080239

DNR-00050087



Standard Operating Procedure — Low Flow Groundwater Sampling and Purging

12. If the recharge rate of the well is very low, do not purge the well dry. The water level in the well
should stay above the level of the tubing/pump inlet to prevent air entrainment. If air bubbles
are observed in the purge stream, lower the flow rate. If air bubbles are still observed, turn off
the pump and allow the well to recover before sampling.

13. Once the fields parameters have stabilized, prepare to collect the samples directly from the end of
the tubing. Volatiles and analyses that degrade by aeration must be collectedfirst. The bottles
should be preserved and filled according to the procedures specified in the QAPP. Gloves should
be changed between purging and sampling so that clean gloves are worn to collect samples.

14. Fill all sample bottles by allowing the pump discharge to flow gently down the inside of the bottle
with minimal turbulence. For VOCs, fill each pre-preserved container with sample to just
overflowing so that no air bubbles are entrapped inside. Cap each bottle as it is filled. For PAHs,
fill each 1-liter amber bottle to nearly the top and cap thereafter. For dissolved metals, field filter
well effluent and fill one 500 mL HDPE bottle to nearly the top and cap thereafter.

15. Once container filling is completed, label each sample (if not pre-labeled) and record them on the
COC form. Sample labels should be smudge-proof or covered with transparent tape. Place
sample containers into a Ziploc bag and immediately put into an iced cooler for shipment to the
analytical laboratory. Segregate larger bottles with bubble wrap. Ice in coolers must be double-
bagged to prevent leakage. Coolers must be packed to the top with bagged ice to prevent

warming and bottle breakage.

16. Disconnect the tubing from the pump. Dedicated tubing will be left inside the well for future
sampling events.

17. After sampling is complete, measure the total depth of the well.

18. Close and lock the well.

19. Decontaminate sampling equipment as described below.
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5.0 DECONTAMINATION PROCEDURE

During field sampling, all equipment surfaces placed in the well or in contact with groundwater samples
will be cleaned before purging and sampling the next well. As needed, plastic sheeting will be placed
around the well-head to keep the work area clean. The equipment will be cleaned using the method

described in the Decontamination SOP.

6.0 REFERENCES

United States Environmental Protection Agency (EPA). 1996. Low Stress (low flow) Purging and Sampling

Procedures for the Collection of Ground Water Samples from Monitoring Wells. Revision 2. July
30.

United States Environmental Protection Agency (EPA). 2002. Ground-Water Sampling Guidelines for
Superfund and RCRA Project Managers. Ground Water Forum Issue Paper (EPA 542-5-02-

001). May.
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B-5 STANDARD OPERATING PROCEDURE

MONITORING WELL DEVELOPMENT
1.0 OBJECTIVE

To establish accepted procedures for the restoration of monitoring wells following drilling activities

to yield minimally disturbed water sampled and pump test results.

2.0 BACKGROUND

Following installation of a well, it is necessary to restore, to the extent possible, the natural hydraulic
disturbed zone around the well. A variety of techniques are available for developing the well to ensure
turbidity-free groundwater samples. The specific method of well development will be decided upon in

the field based on the most current available information.

The primary requirement of an effective development technique is to provide reversals or surges in flow
to prevent bridging by formation particles, a common problem when flow is always in one direction.
Reversals or surges can be created using surge blocks, bailers, pumps, getting tools, or a combination of

devices.

Use of air for development should be avoided when samples are to be collected for VOC analyses as air
surging tends to strip volatiles from the water. In general, formation water should be used for
development, although if low-yielding water-bearing formations are being developed it may be
necessary to introduce water from an outside source. The introduced water must be tested for

chemical properties to evaluate its potential impact on the in-situ water quality (EPA 1986).

3.0 PERSONNEL REQUIRED AND RESPONSIBILITIES

e Field Coordinator: The Field Coordinatoris responsible for ensuring that field
personnel have been trained in the use of this procedure for verification that monitoring
well development activities are performed in compliance with this procedure.

o Field Geologist: The Field Geologist is responsible for compliance with this procedure

including well development, containerization of extracted water, and documentation.

4.0 EQUIPMENT REQUIRED

e Surge block, bottom-filling bailer, air surging, or pumping device
e pH meter

e Conductivity/temperature probe

e Well development/purging data form

e Clipboard and indelible ink pens

e 55-gallon drums for containerization of extracted water, if required
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5.0 PROCEDURE
Development Methods

The common methods for developing wells are described by Aller et al. (1989) and Driscoll
(1986) and include:

o Overpumping

. Backwashing
o Surging
. Bailing
o Jetting

. Airlift pumping

o Air surging
Well development procedures that have the potential to alter groundwater quality should not be
used. Therefore, methods that involve adding water or other fluids to the well or that use air to
accomplish development are not recommended. Generally, unsuitable methods for monitoring well
developmentinclude jetting, airlift pumping, and air surging. However, air development techniques
may be used if they offer site-specific advantages over other methods, and extreme care is taken to
prevent air from contacting the screened interval. Air development techniques must only be

implemented by an experienced operator.

Recommended monitoring well development methods include pumping, overpumping, bailing, and
backwashing, in combination with some form of surging. The most effective combination and timing
of these methods must be determined through field testing, or from experience developing wells in

similar hydrogeologic regimes.

Movement of groundwater into the well in one direction generally results in bridging of the particles,
and a means of inducing flow reversal is necessary to break down the bridging and produce a stable
filter. Aller et al (1989) state that one of the most effective and efficient methods to induce flow
reversal is through careful use of a properly constructed surge block. For a more detailed description

of proper usage of a surge block and other methods of achieving flow reversal, see Aller et al.

One example of a well development field protocol is described blow:

1. Record static water level and total well depth.

2. Setthe pump and record pumping rate and turbidity. Pump until turbidity (as
measured by a nephelometer) reaches desired level or stabilizes.
Discontinue pumping and surge the well.

4. Measure depth to the bottom of the well. If more than 10 percent of the screen is
occluded by sediments, remove excess sediment by bailing.

5. Reset the pump, recording pumping rate and turbidity. Pump until turbidity reaches
desired level or stabilizes. If the well has been properly designed, the amount of pumping
required to achieve the desired turbidity level will be substantially less than required in

the first pumping cycle.
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6. Repeat surging and pumping until the well yields water of acceptable turbidity at the
beginning of a pumping cycle. A good way to ensure that development is completeis to
shut the pump off during the last anticipated pumping cycle, leaving the pump in place, and

restart it sometime later. The turbidity of the discharge water should remain low.

The pumping rate used during development must be greater than the highest rate expected to be
used during subsequent purging and sampling. In fact, recent field experience suggests that
extremely low (i.e., 100 to 500 mL/min) purging and sampling pumping rates may significantly
reduce the turbidity of groundwater samples (Puls et al 1990). The pump intake should be placed

close to, or within, the well screen interval.

The development techniques listed above are most efficient in wells with screens having the greatest
area open to the aquifer. Therefore, continuous slot, or wire wrapped screens are recommended for
use in formations where adequate development is expected to be difficult. The additional cost of
continuous slot screen is typically more than compensated for by significantly less cost in

development time and subsequent well purging times.

Development Criteria

Development should continue until clear, artifact-free, formation water is produced. Water quality
parameters such as specific conductance, pH, temperature, and turbidity should be measured during
development and should stabilize before development is stopped. Turbidity measurements are the
most critical development criteria. Other parameters should be used to provide supplemental
information regarding aquifer conditions, and stabilization of these parameters is indicative of the
presence of formation water. If water was added during well construction or development, two to
three times the volume of water added must be removed. Finally, the well should be producing

visually clear water before development is stopped.

Experience has shown that development may take from less than an hour to several days, depending
on the formation, development procedures, and well characteristics or construction. In some
marginal aquifers such as glacial tills and interbedded sands and clays, it may be possible to attain the
5 nephelometric turbidity units (NTUs) turbidity target level used as guidance in RCRA. However,
poor well construction practices, failure to emplace an adequate filter pack, or poor selection of
screen slot size and sand pack materials, as well as inadequate development may result in high
turbidity levels. In these situations, the PRP or contractor must demonstrate that the well has been
constructed properly and all reasonable efforts have been expended to develop the well. The
determination of whether to abandon the well or address the turbidity problem during sampling and

analysis should be made by the project hydrogeologistin consultation with the EPA hydrogeologist.

After developmentis completed, wells should be allowed to stabilize and re-equilibrate before
sampling. The time necessary for stabilization depends on the characteristics of the aquifer and the
geochemistry of the parameters to be modified. Generally high permeability formations require less

time (i.e., several days) than low permeability formations (i.e., several weeks).

Attachment B — Standard Operating Procedures April 2015
Bremerton Gas Works Upland SQAPP 080239

DNR-00050092



Standard Operating Procedure — Monitoring Well Development

Development Documentation

Monitoring well development must be thoroughly documented to verify that foreign materials have
been removed, formation water is being sampled, and turbidity has reached acceptable levels or

stabilized.

The following data should be recorded before and during well development:

1. Date and duration of development.

2. Water level from the marked measuring point on the top of casing before and 24 hours
after well development.

3. Depth from top of well casing to the top of any sediment present in the well, before, during,
and after sampling.

4. Types and quantity of drilling fluids introduced during drilling and development.
Field measurements (e.g., turbidity, specific conductance, pH, DO, temperature)

taken before, during, and after well development.

6. Volume and physical characteristics of developed water (e.g., odor, color, clarity, and
particulate matter).

7. Type and capacity of pump and/or bailer used and pumping rates.

8. Detailed description of all development methods used.

6.0 REFERENCES

Aller, L., T.W. Bennet, G. Hackett, R.J. Petty, J.H. Lehr, H. Sedoris, D.M. Nielsen, and J.E. Denne.
1989. Handbook of Suggested Practices for the Design and Installation of Ground-water
Monitoring Wells: Technology Support Center, Environmental Monitoring Systems Laboratory,
EPA600/4-89/034, United States Environmental Protection Agency.

Driscoll, Fletcher F. 1986. Groundwater and Wells, 2nd Edition, Johnson Division, St. Paul,
Minnesota.

Puls, R.W., J.H. Eychaner, and R.M. Powell. 1990. Colloidal-Facilitated Transport of Inorganic
Contaminantsin Ground Water: Part |, Sampling Considerations, Environmental Research
Brief, USEPA, EPA/600/M-90/023.

U.S. EPA. 1986. OWER _9950-1, RCRA Ground-Water Monitoring Technical Enforcement
Guidance Document (TEGD), Office of Solid Waste and Emergency Response.
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B-6 STANDARD OPERATING PROCEDURE STATIC

WATER LEVEL MEASUREMENT
1.0 OBJECTIVE

The objective of this SOP is to describe a method for collecting a static water level measurement.
Measurements will be made from groundwater monitoring wells accurate to the nearest 0.01 foot from a

standard reference point on the well casing.

2.0 MATERIALS

The following materials are required for the collection of static water level measurements:

o  Well keys

e Electronic water-level indicator
e Weighted steel tape

e Papertowels

e De-ionized water

e Health and safety equipment

3.0 PROCEDURE

The following steps will be taken during the collection of static water level measurements:

1. Unlock and open well. Verify well integrity.

2. Lower electronic water level indicator to the water surface.

3. When the sounder indicates that the indicator probe has contacted water, raise and lower
the probe to verify exact point at which measurement should be taken.

4. Measure the depth to water, to the nearest 0.01 foot, from the reference point (notch or mark
on well casing).

5. Record the measurement, to the nearest 0.01 foot, in the field notebook or on the
Groundwater Sampling Data Sheet.

6. Measure total well depth to the nearest 0.1 foot using weighted steel tape.

7. Replace well cap and close and lock protective well casing.

4.0 DECONTAMINATION

Equipment will be cleaned using the method described in the Decontamination SOP.
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A-11 STANDARD OPERATING PROCEDURE

FIELD HYDROCARBON LOGGING METHODS AND SHEEN TEST
1.0 PURPOSE AND APPLICABILITY

This SOP describes a procedure to visually estimate areas of possible hydrocarbon impacts in soil or
sediment. In addition, screening results can be used to aid in the selection of soil/sediment samples

for chemical analysis. The field screening method includes:

¢ Visual examination

e Water sheen screening

Visual screening consists of inspecting the soil/sediment for stains, NAPL, and/or sheens indicative of
residual hydrocarbons. Visual screening is most effective at detecting heavy hydrocarbons, such as
creosote, or high hydrocarbon concentrations. Water sheen screening from a representative soil

sample is a more sensitive method at detecting the presence of hydrocarbons.

Specific project requirements as described in an approved Work Plan, SAP, QAPP, or site-specific HASP will
take precedence over the procedures described in this document.

Health and Safety

This section presents the potential hazards associated with this technique. The site-specific HASP

may address additional requirements and will take precedence over this document. Note that

sample collection usually requires Level D personal protection unless there is a potential for

airborne or dermal exposures to Site contaminants.

Health and safety hazards include but are not limited to the following:
e Dermal exposure to potentially contaminated media: Ensure that proper PPE will be used to
mitigate dermal contact including the impact of splashes of water or media to skin and/or eyes

e Dermal exposure to broken glass. Use care if handling glassware
e Inhalation exposure when handling impacted media. Respiratory protection should follow the

procedures outlined in the site-specific HASP
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2.0 MATERIALS

The following materials must be on hand in sufficient quantity to ensure that proper screening
procedures may be followed.

e Approximately 1 cubic-inch of media to be screened

e A2 or4 oz wide-mouth glass jar (some field situations may require the use of a plastic baggie)
e Stirring devise (i.e., spoon)

e Squirt bottle

e  Supply of distilled water

3.0 METHODS AND PROCEDURE

The strategy used to collect soil/sediment samples in the field for sheen testing will depend on the
nature/grain size of the material and the type of hydrocarbon. Discrete samples may be collected from
specific depths where NAPL is likely to occur. When lithology is coarse-grained material over fine-
grained material, then a sample should be collected just above this interface where NAPL may be
pooling above the fine-grained material. Similarly, where fine-grained material overlies a coarse-grained

layer with suspected impacts, the sample should be collected just below the contact.

Alternatively, when lithology is finely bedded (less than 1-inch thick), then homogenized samples may
be collected over a larger depth interval to gain an “average” observation. Use a spoon to scrape
material across the surface of the depth interval of interest, and place into sample jars for further
observation. Once the sample is collected (approximately 2 to 4 ounces depending upon grain size) the

sample is examined and tested as described below.

Visual Examination

In the field, observe sediment core tubes or soil samples for evidence of NAPL. If NAPL is observed,
make a qualitative evaluation of its viscosity, and note its occurrence in the context of the soil lithology.
For example, note if NAPL is present as a continuous pool above a low permeability layer, or if it occurs
in discontinuous stringers within a coarser-grained layer. Observe the sidewalls of the sampling container
for signs of staining. If wet, observe the nature of liquid. Among gravels, observe the surface of the

gravel for signs of sheen and/or NAPL.
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Qualitative nomenclature for oil on soil samples is described below:

e Novisible evidence — No visible evidence of oil on soil sample.
e Sheen — Sheen as described by the sheen testing nomenclature presented below
e Staining — Visible brown or black staining on soil/sediment. Can be visible as mottling or in bands.

Typically associated with fine-grained soils.

e Coating — Visible brown or black oil coating soil/sediment grains. Typically associated with
coarse-grained soils.

e Ol Wetted — Visible brown or black oil wetting the soil/sediment sample. Oil appears as a liquid
and is not held by soil grains. Soils oozing petroleum typically contain approximately 2 to 3

percent petroleum.

Naturally occurring sheen is often found in the field. Naturally occurring sheen can be similar in color to
hydrocarbon sheens and can range in color from a milky white to a metallic blue. It can be discerned

from hydrocarbon sheen due to its ability to break up when disturbed by touch.

Water Sheen Test

Water sheen screening involves placing soil/sedimentin a clear glass jar or a black plastic pan partially
filled with water, and observing the water surface for signs of sheen. The volume of soil/sediment
required for observation is approximately 1 cubic inch, or 10 mls, or about 1 tablespoon of media. For
practical application in the field or lab, place about 1 cubic inch of soil/sedimentin a 2 or 4 oz jar filled %-
full with water. For larger volumes, use about 2 oz of material in an 8 oz wide-mouth glass jar filled one
quarter full with water. Even larger volumes are needed for gravel. A plastic baggie may be substitute
for a glass jar if field conditions require. Observe the water surface and sidewalls of the jar for signs of
sheen, LNAPL, and DNAPL. Naturally occurring sheen can be discerned from hydrocarbon sheen by its

ability to dissolve or break-up upon agitation; do so gently with a spoon and record observations.

Sheen test nomenclature is described below:

e No Sheen (NS) — No visible sheen on water surface

e Slight Sheen (SS) — Light colorless film; spotty to globular; spread is irregular, not rapid;
areas of no sheen remain; film dissipates rapidly

e Moderate Sheen (MS) — Light to heavy film, may have some color or iridescence, globular
to stringy, spread is irregular to flowing; few remaining areas of no sheen on water

surface
e Heavy Sheen (HS) — Heavy colorful film with iridescence; stringy, spread is rapid; sheen flows off

the sample; most of water surface may be covered with sheen
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Quantify the spatial coverage of sheen, size/diameter of NAPL blebs if observed, and color. Visual

descriptions and percent coverage are provided in the table below.

Sheen Test- % coverage Sheen Test- Visual Description

No sheen <2
Slight Sheen 2-15
Moderate Sheen 15-40
Moderate to Heavy 40-70
heavy >70

rainbow | multicolored

metallic | metallic gray-colored

florets semi-circular and multicolored
blebs semi-circular and black/brown
streaks long and flowing shape

Field screening results will be recorded on the field logs forms or in a field notebook. Field screening

results are site-specific and location-specific. Factors that may affect the performance of this method

include: operator experience (experimentation may be required before routine screening is started)

ambient air temperature, soil type, soil moisture, organic content, and type of hydrocarbon.
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Standard Operating Procedure — Direct-Push Sample Collection and Processing Methods

B-8 STANDARD OPERATING PROCEDURE

DIRECT-PUSH SAMPLE COLLECTION AND PROCESSING METHODS
1.0 OBJECTIVE

The objective of this SOP is to describe the protocols for conducting direct push sampling and

processing.

2.0 MATERIALS

The following materials will be needed:

e Direct-push drill rig and sampling equipment

e Disposable acrylic core liners

e Project QAPP

e Soil Boring Log Sheets and indelible ink pens

e If sampling has previously been completed for similar location(s), copies of the most recently

completed Soil Boring Log Sheets

e Sample containers and labels as described in the project QAPP

e Insulated cooler(s) with ice

e Papertowels

e Duct tape

e Tape measurer

e Plastic Ziploc bags

e Appropriate PPE and clothing as defined in the Site HASP

e Decontamination materials

e Groundwater Sampling Equipment (if groundwater samples are to be collected: see SOP A-4)

3.0 SAMPLING PROCEDURE

Subsurface soil samples will be collected by direct-push drill rig. A direct-push drill rig collects a
continuous profile of subsurface soil by utilizing a hydraulic hammering device that penetrates into the
subsurface. Soil samples can be collected with a variety of sampling devices including 4-foot core tubes

with acrylic liners or split-spoon piston samplers.
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Prior to deployment, the following procedure will be used to decontaminate non-disposable sampling
equipment and drill rods:

e Rinse and pre-clean with potable water

e Wash and scrub the sampler and rods in a solution of laboratory grade, non-phosphate-based soap
and potable water

e Rinse with potable water

e Rinse with distilled water

Soil samples will be collected in the following manner:

e  Drill rig will mobilize to the proposed sample location

e Soil samples will be collected at a continuous basis to the target depth using 4-foot long core tubes
with 1.5-inch diameter disposable core liners

e The core liner will be opened using a utility knife

A licensed geologist from Aspect Consulting will prepare a geologic log for each of the explorations

completed.

The Aspect field geologist will also visually classify the soils in accordance with ASTM Method D 2488
and record soil descriptions, field screening results, and other relevant details (e.g., staining, debris,
odors, etc.) on the boring or boring log. Sheen and DNAPL presence will be assessed in accordance with

SOP A-11. Color photographs will be taken of each soil core.

If DNAPL is identified, a soil sample will be collected for chemical analysis from the interval containing
DNAPL. Only soil from the DNAPL-saturated interval will be placed in the sampling containers. The soil
sample will not be combined with any intervals not containing DNAPL. Soil will be placed in a glass jar
with a stainless steel spoon. Gravel-sized material greater than approximately 0.5 inch will be removed
from the sample. Soil will be placed into certified-clean jars supplied by the analytical laboratory.

Each soil boring will be decommissioned with bentonite grout, and the location staked for later survey.
Decontamination of all down-hole tools will be completed between each exploration. Decontamination

and management of investigation-derived waste in other SOPs.

Groundwater samples, if called for in the SAP, will be collected in the following manner:

e Aclean, 3-foot long, stainless steel screen shall be placed at the targeted depth interval.

e The outer drill rod casing will be pulled back to expose the screen to the soil matrix.

e Low-flow groundwater sampling will be conducted in accordance with SOP A-5, except as follows:
o The temporary well screen will be developed by pumping groundwater until

turbidity is reduced as much as practicable (i.e., further pumping does not visibly
improve water quality).

o After turbidity stabilizes, field parameters will be recorded, and the groundwater

sample will be collected.

Aspect personnel will record field conditions and drive notes on a standard core log. Logs will
include the following information:
e Location of each station as determined by DGPS

e Date and time of collection of each soil DNAPL sample
e Names of field personnel collecting and handling the samples
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e Observations made during sample collection, including weather conditions,

complications, and other details associated with the sampling effort

e The sample station identification
e Length and depth intervals of each sample section and estimated recovery for each sample

section as measured from ground surface.

e Qualitative notation of apparent resistance of soil to penetration
e Any deviatio<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>